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PREFACE  TO  THE  FOURTH  EDITION. 


The  Third  Edition  of  this  book  was  published  in  October, 
1890,  and  I  am  gratified  that  the  work  continues  to  find  favor, 
not  only  with  students,  for  whom  it  is  mainly  intended,  but 
also  with  practitioners. 

The  book  has  now  again  been  revised  throughout,  and 
brought  up  to  date. 

In  an  Appendix,  Holmgren's  Method  for  Testing  the  Color 
Sense  has  been  described  in  greater  detail  than  before. 

Some  new  illustrations  have  been  added. 

The  great  difficulty  of  an  author  in  the  preparation  of  a 
book  like  this  consists  in  "Saying  not  all  he  might,  but  all 
he  ought."  It  is  his  duty  to  give  a  succinct  and  practical 
account  of  his  subject  in  its  most  modern  aspect,  without 
weighting  his  pages  with  excessive  detail  and  prolonged  dis- 
cussion. This  has  been  my  aim.  For  deeper  and  wider  infor- 
mation, larger  handbooks,  and  original  monographs,  must  be 
consulted. 

28  Merion  Square, 
October,  1892. 
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n.  R  S. 


DISEASES   OF  THE    EYE. 


CHAPTER  I. 


Some  BlemeDtary  Optica— Numbering  of  Trial- Lenses  and  Spectacle 
Oiaaiea— Normal  Refraction  and  Accommodation— The  Metre  Angle 
— ^The  Angle  Oamma — The  Sense  of  Sight  (^Light-Senset  Color- 
Sensei  Form-Sense)— The  Field  of  Vision. 


Fio.  1. 


SOME  ELEMENTARY  OPTICS. 
Refraction. — The  light  emitted  by  a  luminous  point  is  propa- 
Lted  in  all  directions  in  straight  lines,  which  are  called  '*  rays." 
A  ray  of  light*  passing  from  one  medium  into  another  of 
different  density,  becoraea  deviated  in  its  path,  and  is  said  to  he 
"refracted."  The  phenomenon  itself  is  culled  "refraction.'*  A 
ray  i>f  light  («  b,  Fig.  1)  fulling  on 
a  prism  (P;  undergoes  refraction 
in  its  passage  through  it  {h  v)^ 
and  again  on  its  exit  at  the  oppo- 
site side  (^  d),  in  each  instance  the 
deviation  l)eing  toward  the  base 
of  the  prism.  An  observer  who  is 
placed  at  r/,  so  as  to  receive  into 
his  eye  the  emerging  ttiy,  projett^,  or  thinks  he  sees,  at  n\  in  a 
prolongation  of  d  c,  the  t>bject  from  which  the  ray  comes; 
that  is,  displaced  toward  the  apex  of  the  prism. 

The  deflection  which  a  ray  undergoes  by  passing  through  a 
prism  increases  with  the  size  of  the  angle  at  the  apex  of  the 
tatter.  Priamj*  are  described  a**  being  of  V,  2^,  3",  etc.,  accord- 
iog  to  the  bIj&c  of  this  apex,  or  refracting  angle,'*' 

*  It  has  been  proposed  to  measare  pritins  for  ophthalroio  pmotioe 
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/  light  (a  ^Pe 

67  pHsm-dioptiies, 
to  be  free  from 
,  ^«-^te  ciUTf m  method, 
hit  it  not  theoretical  I J 
tfc«  opticiil  centre  are 
^_       _      I  direcLioo*     StrictJj 
_  .1  r^  •J^^J^'rigoes  no  devUtion, 
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fit  Fig.  3)  piuftiiig  through  them  to  a  focus  at  a  point  {F)  b.  cer- 
dbtiince  oq  the  other  side.  This  point  is  called  the  Principal 
18  of  the  leu8,  and  the  diatanee  from  it  to  the  lens  is  termed 
the  Focal  Length  of  the  lens.  The  raore  curved  the  Burfaoe  of 
the  lentt.lhe  shorter  will  be  its  focal  length,  and  the  more  *'  pow- 
erful "  the    lens.     Uay8   diverging  from  a  light  placed  at  F, 

Fio.4, 


and  falling  on  the  \v.m,  are  made  parallel  when  they  reach  its 
other  aide. 

Divergent  rays,  Lc,  those  coming  from  a  near  object  (sach 
aa  0,  Fig,  4),  do  not  meet  at  the  principal  focus  of  the  lens,  but 
at  ft  point  (i'")  beyond  it.  This  latter  point  is  further  from  the 
lenB  the  nearer  0  is  to  the  principal  focu?,  /',  tintiU  when  O 
reached  F,  F'  become*  infinitely  dislAUt,  and  then  the  rays, 
after  parsing  through  the  leiis,  are  parallel.     In  like  manner, 

Fic.  5. 


from  F'  would  focus  at  O,  an<l  hence  these  two  pointa  are 
tanned  Conjugate  Foci. 

If  the  point  (  0,  Fig.  5)  from  which  the  rays  come  be  nearer 
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iem  of  the  lens.     In  the  case  of  concave  lenses,  then»  there  are 
only  virtual  foci, 

WbeD  we  speak  of  the  image  formed  by  a  lens,  we  mean 
the  eollectioD  of  foci  produced  by  it»  of  pencils  of  rays  coming 
from  the  various  points  of  an  object.  For  example:  if  0  B 
(Fig.  7)  be  the  object,  ami  a  pencil  of  rays  pass  from  its  upper 
end,  Ot  through  the  convex  lens,  L,  they  will  be  united  again  at 
O  on  the  secondary  axis.  O  (/,  and  will  form  there  an  image  of 
the  point  from  which  they  come;  while  the  raj's  from  B  will 
foroi  au  image  of  that  point  at  B  on  the  secondary  axis,  B  B. 
BifDilarly,  images  of  all  the  points  between  0  and  B  are  formed 


Fm.  8. 


between  (J  ami  Bf.  Hence,  the  real  images*  formed  by  convex 
lenses  are  inverted. 

But  if  the  object  be  at  the  principal  focus  of  the  lens  (at  F, 
Fig.  3),  the  rays  on  emerging  at  the  opposite  8ide  are  made  par- 
aUel*  and  the  image  ie»  formed  at  an  infinite  distance. 

If  the  object  be  nearer  the  lens  (at  0,  Fig.  5)  than  the  prin- 
cipal focua  (/*),  the  image  will  be  au  erect  enlarged  virtual  one 
V )  on  the  ^ame  dide  as  the  object. 

With  concave  lenses  the  images  are  virtual  and  smaller  than 
the  object.  In  Fig.  8  the  large  arrow  is  the  object,  and  F  the 
principal  focus  of  the  lens.     Rays  paasing  through  the  lens  from 


*The7  ore  ciklled  "  real  '*  images  because  thej  have  a  real  exiflteace, 
and  can,  ia  ftvct,  be  caught  upon  a  sereen. 


DISEASES  OF  THE   EYE. 


the  large  arrow  are  made  more  divergeot,  and  the  image  seems 
to  be  at  a  point  (d  e)  found  by  prolongation  backward  of  the 
direction  of  those  rays  after  refraction. 

It  will  be  convenient  for  the  reader  that  I  should  here  describe 
the  method  in  use  for — 

The  Numbering  of  the  Trial-Lenses. — The  lenses  in  trial-cases 
and  in  spectacles  are  numbered  according  to  the  metrical  syatem. 

The  lens  of  one  metre  (39i  inchesj  focal  length  is  called  the 
Dioptric  Unitt  or  the  Dioptry  (1  D),  of  the  metrical  system.  2 
D,  3  D,  4  D,  etc.,  indicate  the  number  of  metre  lenses,  or  diop- 
trics, contained  in  eiich  of  these  lenses.  2  D  is  therefore  twice 
as  powerful  a  lens  (its  focal  length  only  half  as  long)  as  1  D. 

Convex  lenses  are  indicated  by  the  -f  sign  placed  before  their 
number,  thus,  -f  5  D;  and  concave  lenses  by  the  —  sign,  thus, 
—  5  D. 

If  it  be  required  to  ascertain  tfie  focal  length  of  a  given  lens, 
divide  100  (1  metre  ^  100  centimetres)  by  the  number  of  the 
lens,  and  the  answer  will  give  the  focal  length  in  centimetres. 
For  example,  the  focal  (eugth  of  10  D  is  \^^  =^  10  cm. 

If  the  focal  length  of  the  lens  be  known,  and  it  be  desired  to 
ascertain  its  dioptric  number,  we  find  it  by  dividing  100  cm.  by 
the  focal  length.     For  example,  if  the  focal  length  be  33  cm., 

then  W  =  3  ^' 

Reflection,^ When  a  ray  of  light  meets  a  polished  surface,  it 

rebounds  from  it,  or  is  "  re- 
fleeted "  by  it,  changing 
its  direction^  and  the  phe- 
nomenon is  termed  Reflec- 
tion. 

The  images  formed  in 
plane  mirrors  are  upright 
and  virtual.  If  0  R  (Fig. 
9)  be  the  object,  rays  pass 
from  it  to  the  mirror,  J/, 
and  are  reflected,  S<jme  of  the  reflectwl  rays  reach  the  eye  of 
the  observer,  and  there  seems  to  him  to  be  an  upriglit  image  of 
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i^  formed  fit  O  B  behind  the  mirror  in  a  prolongatioD  of 
le  reflected  rays. 

The  images  formed  by  concave  spherical  mirrors  are  inverted 
nnd  real,  provided  the  object  be  beyond  the  principal  focus  of 
the  mirror,*  For  example,  if  O  2^  ( ¥\g,  10)  be  the  object,  and 
M  the  mirror,  the  rnys  O  A  and  0  t\  coming  from  O,  will  be 
iectod  80  aa  to  meet  at  O,  and  the  rays  Ji  E  and  B  D,  coaling 

Fifi.  10. 


fVom  B,  will  be  reflected  to  H,  and  thus  form  a  real  inverted 
imagci,  n  O,  in  fmut  of  the  mirror. 


NORMAL  REFRACTION  AND  ACCOMMODATION. 

The  eye  is  a  dark  chamber,  containing  a  aeries  of  convex  re« 
fraoting  fturfaces.  namely^  the  cornea  and  the  anterior  anil 
posterior  surfaces  of  the  crystalline  lens ;  and  certain  '*  intra- 
ocular media,"  namely,  the  aqueous   humor,  the  substance  of 


"As  this  in  always  Uie  eMe  in  t^rnctieal  ophthalmoscopy^the  Bonroe  of 
light  being  alwttys  b<*yon4  the  Tocuh  of  the  o|ihtha1niOBCOpic  mirror — it  ifl 
the  only  coodition  considered  here. 
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the  crystalline  lens,  aud  the  vitreous  humor*     By  aid  of  thie 

apparatus,  which  is  called  "the  dioptric  system  of  the  eye/' 
distioct  inverted  images  of  external  objecta  are  forine<l  on  the 
retina. 

The  refracting  media  are  centred  on  the  optical  axis  (O  A, 
Fig.  11),  a  line  which,  passing  through  the  optical  centre  (^V)  of 
the  eye,  meets  the  retina  at  a  point  (A)  slightly  to  the  inner  side 
of  the  macula  lutea  (3/). 

In  treating  of  the  eye  we  have  to  consider  two  seta  of  visual 
objects,  viz.,  distant  objects  and  near  objects.  Distant  objects 
are  those  at  6  metres  and  more  from  the  eye  ;  near  objects  are 
those  closer  to  the  eye  than  6  metres.     For  practical  purposes, 


Fifi,  n. 
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the  rays  which  pass  through  the  pupil,  coming  from  any  given 
point  of  a  distant  object,  are  as  good  as  parallel,  their  divergence 
being  80  very  slight  when  they  reach  the  eye,  and  we  regard 
them  as  being  parallel. 

Refraction, — By  the  Refraction  of  the  Eye  is  meant  the 
faculty  it  has  tehen  nt  reM  (i.e.,  without  an  effort  of  accommoda- 
tion) of  altering  the  direction  of  rays  of  light  which  pass  into 
it.  njaking  parallel  rays  convergent,  and  divergent  rays  len 
divergent 

In  Normal  Refraction,  or  Emmetropin  (i/ifirrpo^  rw^'),  as  it  is 
termed,  parallel  rays  (see  Fig,  12,  in  which  the  object  from 
which  the  rays  come  is  supposed  to  be  6  metres  or  more  from 
the  eye)  in  passing  through  the  dioptric  media  are  given  such  a 
convergence  that  they  are  brought  to  a  focus  on  the  layer  of 
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rods  and  cones  of  the  retina,  and  fornti  there  a  distinct  inverted 
image  of  the  point  or  object  from  which  they  corae.  In  other 
word«,  the  retina  is  placed  at  the  principal  focus  of  the  dioptric 
BYStem  of  the  eye,  which  is  thu8  iv<kpte<l  for  parallel  rays^  and 
it«  *•  far  point  "  (%mic  infra)  is  at  infinity. 

Fm.  12. 


C^MMOi)ATioN.-=But  the  eye  can  see  near  objects  distinctly 
aa  well  as  distant  objecta,  although  the  raya  from  any  given 
point  (a,  Fig.  IH)  of  a  near  iibject  reach  the  eye  with  a  diveri^ence 
sa  considerable  that  they  couhl  not  be  brought  to  a  focus  on  the 
rctitia  by  the  unaided  refraction,  but  would  converge  toward  a 

Fio.  18. 


}int  (  their  cx»njugate  focus  «')  behinti  the  retina,  and  would  not 

>rm  a  distinct  image  on  the  latter,  but  merely  a  blurred  image 

or  circle  of  dittbsion  I  nthe).     It  is  obvious,  therefore,  that  an 

increases  of  rcfmcting  pt^wer  in  the  eye  ia  neceasary,  in  cjrder 

that  near  objrrt^  inav  l»e  dLMtinctlv  !i«*en.     It  Is  tln^ 


incr**n?^H    in 
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tlie  refracting  power  for  the  purpose  of   near  vision  which  is 
called  Accoramodation. 

The  Mechanism  of  Accommodation  is  as  follows : — The  ciliary 
muscle  {m,  Fig.  14)  contracts,  thus  drawing  forward  the  choroid 
and  ciliary  processes,  and  relaxing  the  zonula  of  Zinu  (s),  which 
is  attached  to  the  latter.  The  lens  (/),  which  was  flattened  by 
the  tension  of  the  zonula,  is  now  free  to  assume  a  more  spherical 
shape,  in  response  to  its  own  elasticity.  The  posterior  surface 
of  the  lens  scarcely  alters  in  shape,  being  fixed  in  the  patellary 

Fin.  14. 


<t,oon2eA;  a, ontcirior  chamber ;  /,  |en«;  i*,  vltreoui^  bumor;  i,  iris;  i,  Kotmlji  <>{  7Aan; 
m,  (tiliary  ntuHc1«. 

fossa,  but  the  anterior  surface  becomes  more  convex,  thus  increas- 
ing its  refracting  power.  Associated  with  the  act  of  accommoda- 
tion is  a  contraction  of  the  pupil  The  accompanying  figure  (Fig. 
14)  represents  the  changes  which  take  place  in  accommodation, 
the  dotted  lines  indicating  the  latter  state. 

The  Far  Point,  and  the  Near  Point— It  is  possible  for  the  eye 
to  see  objects  accurately  at  every  distance,  from  its  Far  Point, 
I.e..  Its  most  distant  point  of  distinct  vision  (Punctura  Remotum, 
— R.),  up  to  a  point  only  a  few  ceotimetres  from  the  eye,  called 
the  Near  Point  (Punctum  Proximum,— R).     We  can  find  the 
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fstter  by  directing  the  patient  to  look  at  a  page  printed  in  small 
type,  and  by  bringing  it  slowly  closer  and  closer  to  hia  eye,  until 
a  point  is  reached  where  he  cannot  distinguish  the  words  and 
letters,  which  become  blurred,  A  point  very  slightly  more 
removed  from  the  eye  than  this,  where  he  can  read  distinclly, 
is  the  near  point.  Between  the  near  point  and  the  eye  vision  h 
indistinct,  because  no  effort  of  the  ciliary  muscle  can  produce 
the  amount  of  convexity  of  the  lens  required  for  ao  short  a  dis- 
tance. 
The  Amplitude  of  Accommodation. ^Th is  h  the  amount  of 
scomniodalive  etiort  of  which  the  eye  is  capable,  i.  c,  the  effort 
ft  moke«  in  order  to  adapt  itself  from  its  far  point  up  to  its  near 
point.    The  amplitude  of  accommodation  (a)f  therefore,  is  equal 

Fifl.  15, 


til  the  difference  in  the  refracting  power  of  the  eye  at  rest  (r) 
and  when  its  accommodation  is  exerted  to  the  utmost  (p),  as 
expressed  by  the  formula  a  ^  p  —  r.  It  may  be  represented 
by  that  convex  lens  placed  close  in  front  of  the  eye,  which 
would  take  the  place  of  the  increased  convexity  of  the  lens,  or, 
in  other  words,  which  would  give  to  rays  coming  from  the  near- 
est point  of  distinct  vision  a  direction  as  if  they  came  from  the 
far  point.  The  number  of  this  lens  expresses  the  amplitude  of 
accommmlatinn  in  a  given  eye. 

For  example: — if,  in  an  emmetropic  eye  (^»  Fig.  15),  the 
near  point  be  nitnated  at  20  cm.,  then  a  convex  lens  {L)  of  20 
|ni.   focal  length   placed  close  to  the  eye  (between  that  point 

id  the  eyej  would  give  to  rtiyfi  coming  from  the  near  point  a 
direction  (i.  e.,  would  make  them  parallel)  as  though  they  came 
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increased  is  shown  by  the  experiment  of  placing  a  weak  con- 

ive  glaKs  before  the  eye,  when  it  will  be  found  that  the  object 
H8  still  distinctly  seen.  And  if  a  weak  convex  glass  be  then 
held  before  the  eye,  the  object  will  also  be  clearly  seen,  Bhowing 
that  the  accommodative  effort  may  be  lessened,  without  alTecting 
viflion  or  convergence.  Thi«  amplitude  of  accommodatjoii  for  a 
given  point  of  convergence  of  the  visual  lines,  found  by  the 

wrongest  crmcavo  and  strongest  convex  glasses  with  which  the 
object  can  still  be  dihtinctly  seen,  h  called  the  Relative  Ampli- 
tude of  Accommodation.  That  part  of  it  wliich  is  already  in 
Ude^ajid  h  represented  by  the  convex  lens,  is  termed  the  negative 
part;  while  the  positive  part  is  represented  by  the  concave  len.«, 
and  has  not  been  brought  into  play.  For 
sustained  accommodation  at  any  distance 
it  is  necessary  that  the  positive  part  of 
the  relative  amplitude  of  accommodation 
be  considerable  in  amount. 

Moreover,  the  convergence  may  be 
altered,  while  the  same  effort  of  accom- 
raodatiun  ia  maintaine<l,  as  is  shown  by 
the  experiment  of  placing  a  weak  prism 
with  its  base  inward  before  one  eye. 
In  order  that  the  object  may  then  be 
seen  singly,  it  will  be  necessary  for  the  eye 

»fore  which  the  priiim  is  placed  to  rotate 

^mewhat  outward,  and  it  will  be  found 
that  llie  individual  can  do  this  while  at 
the  same  time  he  sees  the  object  with  the 
same  distinctness,  showing  that  the  same 
effort  of  accommodation  has  been  main* 
mined,  although  the  angle  of  convergence 
of  the  visual  axis  is  less  than  before. 

Thb  Metbe  Akglb. 
If  tht*  visaal  line  (AM,  Fig.  16)  of  an  eye  E  have  to  be  brought  to  bear 
cm  »  point  (1^  Kig.  16)  1  metre  distiial  from  it  in  the  mediaQ  line  (ATI), 
th«  unglt*  of  convergence  (£1  if}  which  the  visual  Hoe  thus  makes  with 
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the  medittn  line  is  called  the  Metre  Angle.  It  exprenses  the  degree  of 
convergence  necesaary  for  binociilar  vision  at  that  distance,  and  is  em* 
plojed  as  the  unil  for  eiprefising  other  degrees  of  convergence.  If,  for 
example,  au  object  he  aitaated  }  a  metre  (^,  Fig.  16)  from  the  eye,  the 
angle  of  convergence  {E  I  M)  must  be  practically  twice  as  large  as  at  1 
metre :  C,  (Convergence)  -2  metre  angles.  If  the  object  be  only  J  of  a 
metre  distant,  3  metre  angles  are  required  :  C.  =  8  metre  angles.  If 
the  object  be  situated  2  metres  from  the  eje,  the  angle  of  convergence 
will  be  only  one-half  as  great  as  at  1  metre,  and  here  0.  =  |  metre 
angle ;  while  if  the  eye  be  directed  toward  a  diatani  object  (D),  there 
will  be  no  angle  of  convergence,  and  if  the  visual  lines  be  divergent  (he 

metre  angle  will  be  negative. 

Now,  the  average  normal  emmetropic 
eye  requires,  for  each  distance  of  binoc- 
ular vision,  as  many  metre  angles  of 
convergence  as  it  requires  dioptriea  of 
Hccommodation.  For  a  distance  of  1 
metre  an  effort  of  accommodation  of 
1  dioptry  is  required,  and  also  1  metre 
angle  of  convergence ;  at  j  metre  from 
the  eye  S  D  of  accommodation  and  S 
metre  angles,  and  so  on ;  while  for  dis- 
tant objects  neither  angle  of  conver- 
gence nor  effort  of  accommodation  ia 
required. 


Thb  Axolk  Gamma. 
Tk€  Optic  Axis  is  an  imaginary  line 
(P  /',  Fig.  17)  which  passes  through 
the  centre  {O  of  the  cornea  and  the 
posterior  pole  ( P)  of  the  globe,  i*.  c,  a 
point  situated  between  the  macula  lutea 
(.V)  and  the  optic  papilla  {D),  The 
VUual  Line  {M  O)  unites  the  point  of 
fixation  (0)— the  object  looked  at — 
with  the  macula  lutea.  It  does  not  coin^ 
cide  with  the  opiic  axis,  but  crosses  it 
at  the  principal  optic  centre  (JT)  of  the 
eye.  The  Lint  of  Fixation  {R  0)  joins 
the  centre  of  rotation  (/?)  of  the  eye 
with  the  point  of  fixation.  Tht  AngU}  is  the  angle  0  R  P^  formed  at 
the  centre  of  rotation  by  the  optic  axis  and  the  line  of  fixation. 
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Tlie  line  of  6xatioa  and  the  vtsukI  tine  bo  nearly  coincide  that  in 
tice  we  reg&rd  tbem  as  identical }  and  hence,  in  practice  the  angle  y 

the  angle  0  K  i^.  It  should  not  be  confounded,  as  i«  often  the  case, 
with  The  Angle  Alpha^  which  is  the  angle  0  K  C  formed  at  the  nodal 
point  by  the  riBual  line  and  the  major  axis  {C^  K)  of  the  corneal 
ellipae.  Thia  axis  rarely  pasaea  through  the  centre  of  the  cornea  ;  but  as 
it  never  liea  far  from  the  latter,  the  difference  in  dimenaion  between  the 
two  anglea  ia  very  alight. 

In  order  to  meaaare  the  angle  >',  the  eye  ia  placed  at  the  perimeter  as 
for  an  examination  of  itA  field  of  viaion.  By  means  of  the  corneal 
reflection  of  a  candle-flame,  which  latter  is  moved  along  the  arc  of  the 
perimeter,  the  centre  of  the  cornea  ia  found.  The  position  of  the  fiame 
at  the  perimeter  then  gives  the  angle  y.    The  average  size  of  the  angle  y 


THE  SENSE  OF  SIGHT. 

The  Sense  of  Sight  consists  of  three  Visual  Perceptious  or  Sub- 
namely,  the  Light-Sease,  the  Color-Sense,  and  the  Form- 
(See  Chap,  XVIL) 

The  Light-Sense  ia  the  power  the  retina,  or  the  visual  centre, 
baa  of  perceiving  gradations  in  the  intensity  of  illumination, 
most  convenient  clinical  method  of  testing  the  light-sense 

^008  to  be  the   photometer*  invented   by  Messrs.  Izard  and 

libret.  On  looking  through  this  instrument  toward  the  sky 
two  ecinally  bright  discs  are  seen.  By  a  simple  mechanism  one 
of  the  discs  can  be  made  darker.  If  the  eye  does  not  perceive 
the  difference  in  illumination  between  the  two  discs  within  5°, 
its  lightsense  is  abnormal ;  or  we  may  say  its  I/.  D.  (Light  Dif* 
fereuce)  is  too  high.  Again,  if  one  disc  be  made  quite  dark, 
and  be  then  gradually  lighted,  the  patient  is  required  to  indicate 
the  smallest  degree  of  light,  or  L.  M.  (Light  Miuimum),  by 
which  he  can  oliaerve  the  disc  issuing  from  the  darkness.  This 
should  not  be  more  than  1^  or  2^. 

In  practical  ophthalmology  the  light-sense  is  not  yet  of  much 
interest ;  but  it  is  stated  that  disease*  primarily  involving  the 
nervou*  elements  in  the  optic  nerve  show  a  tendency  to  defective 

*  To  be  had  of  Roulot,  Parts* 
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L.  D. ;  while  diseases  primarily  involving  the  choroid  and  retina 
cause  defective  L.  M,* 

The  Color-Beofte  U  the  power  the  eye  has  of  dietiDguishing 
light  of  different  wave-lengths.  According  to  the  Youug-Helm- 
holtz  theory  the  retina  possesses  three  sets  of  color-perceiving 
elements,  those  for  Red,  Green,  and  Blue  or  Violet.  These  are 
termed  primary  colors,  all  other  colors  being  compounds  of  them. 

According  to  llering^s  theory  the  color-sense  and  the  light- 
senae  depend  upon  chemical  changes  in  the  retina,  or  in  the 
"visual  substances"  situated  in  the  retina.  He  snggests  the 
existence  of  three  different  visual  substances,  the  white-black, 
the  red-green,  and  the  blue-yellow,  by  the  using  up  or  "  Dis- 
similation," and  restoration  or  "  iVssimilation/'  of  which  sub- 
stances the  sensations  of  light  and  color  are  produced.  In  the 
case  of  the  white-black  substance  the  sensation  of  white,  or  of 
light,  corresponils  to  the  prucess  of  dissimilation  ;  while  the  sen- 
sation  of  black,  or  of  darkness,  corresponds  to  the  process  of 
assimilation.  For  the  red-green  and  blue-yellow  substances  it 
cannot  be  said  which  color-sensation  implies  assimilation,  and 
which  dissimilation.  The  members  of  the  black-white  pair  can 
mingle  with  each  other  and  with  those  of  the  other  two  pairs; 
but  the  respective  members  of  the  two  color  pairs  (being  *'  con- 
trast colors"),  e,  <?.  blue  and  yellow,  cannot  unite  with  each 
other. 

In  testing  the  color-sense  the  spectral  colors  are  the  best  for 
exact  experiments,  but  the  difficulty  of  producing  them  at  every 
moment,  and  of  combining  them,  renders  them  of  little  clinical 
use. 


♦  The  Light-Seose  and  the  Adaptation  of  the  Retina,  althoogh  related 
fanctiona,  must  not  be  confounded  one  with  the  other.  By  the  latter  ie 
meatit  the  power  the  retina  has  of  gradually  adapting  itself  to  see  when 
ibe  indiWdaal  paaaea  from  a  bright  into  a  dim  lighL  When  it  cannot  do 
ihia  with  normal  rapidity,  or  to  a  normal  de/i^e,  the  aymptom  called 
night-blindoeBS  results.  It  is  quite  possible  for  the  lighl-senae  to  be 
normal,  and  yet  for  the  retinal  adaptation  to  be  very  defective,  and  vice 
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The  clinical  method  commonly  employed  for  testing  the  color- 
aense  is  that  of  Professor  Holmgren,  of  Upsala,  which  is  based 
upon  the  Young-Helrahohz  theory.  The  test-objects  used  are 
coloreil  wools,  of  which  a  large  number  of  skeins  of  every  hue 
are  thrown  together. 

Teat  I  (mde  inside  of  end  cover)  consists  in  presenting  to  the 
tudividual,  in  good  disused  daylight,  a  pale  but  pure  green 
«iimple,  and  requiring  him  to  iselect  out  of  the  bundle  of  wools 
of  all  colors  l»efore  him  all  of  those  samples  which  seem  to  him 
to  correspond  to  the  test  sample.  If  he  do  this  correctly,  it  is 
unnecessary  to  proce<*d  further;  the  individual  ha«  normal  color- 
»enae.  Among  the  skeins,  however*  there  are  some  which  are 
termed  colors  of  confu&ion  (grays,  buffs,  straw- color,  etc.) ;  and 
if  he  select  one,  or  several,  of  these,  he  is  colorblind. 

If,  now,  we  want  to  ascertain  the  kind  and  degree  of  his 
defect,  we  proceed  to  Teat  II a.  A  pink  (mixture  of  blue  and 
red)  skein  is  given  to  be  matched.  If  ibis  be  correctly  done, 
we  term  the  person  incompletely  color-blind.  Rut  if  blue  and 
vtoleti  or  one  of  them,  be  selected,  he  is  red  blind  (sees  only  the 
blue  in  the  mixture  of  blue  and  red).  If  he  select  green  or 
gray,  or  one  of  them,  he  is  green*blind. 

In  order  to  ctirrobornle  the  investigntion  we  may  employ 
Test  116.  A  vivid  red  skein  is  given.  The  red  blind  chooses, 
besides  red,  green  and  brown  shades  darker  than  the  red  ; 
while  Ihe  green-blind  chooses  green  and  brown  shades  lighter 
than  the  red.  But  I  believe  myself,  and  I  think  it  is  now  very 
generally  recognized,  that  red-bliiidnchs  and  green- blindness 
iuvariably  go  together.  In  violet  (or  blue)  blindness,  purple, 
red.  and  orange  will  be  confuHt'd  in  Test  II a,  but  this  is  an  ex- 
lrt*niely  rare  variety  of  color-blindness.  Total  color-bliudueaa 
will  be  recognized  by  a  confusion  of  all  shades  having  the  same 
totenstty  of  light,  and  is  also  rare.  It  is  impossible  by  this  test 
for  any  color  blind  person  to  escape  detection. 

The  individual  tested  should  not  be  allowed  to  name  the 
colors,  but  merely  to  match  them,  as  above  described.  The 
reason  for  this  is  twofold.  First,  because,  although  the  congeni- 
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tally  Cf^lor-biiml  person  in  usually  unaware  of  his  defect,  yet  ex- 
perience haa  taught  him  which  of  his  seDsatioua  are  calle<i  blue, 
red,  etc.,  by  other  people ;  and  hence  he  can  often  apply  the 
right  names  tu  civlora  which  he  really  does  not  Bee  as  euch.  He 
is  assisted  in  this  by  whatever  of  color-sight  is  left  to  hira,  and 
by  the  brightness  and  saturation  of  the  different  colors,  but  is 
liable  to  frequent  mistakes.  Again,  when  the  eolor*Wind  per- 
son does  happen  to  know  of  hia  defect,  he  Is  often  desirous  of 
concealing  it,  either  because  be  ia  ashamed  of  it,  or  from  inter- 
ested iBotivee.* 

A  certain  proportion  of  people  (3.5  per  Cent,  of  men  and  less 
than  1  i>er  cent,  of  women)  are  congenitally  color-blind,  in 
greater  or  l^s  degree,  without  any  diminution  in  the  other 
visual  functions* 

Acquired  color-blindness  is  found  in  toxic  amblyopia  and  in 
atrophy  of  the  optic  nerve. 

The  Form-Seiise  ( Acuteness  of  Vision )  is  the  faculty  the  eye 
poasesses  of  perceiving  the  shape  or  form  of  objects,  and,  in 
clinical  ophthalmology,  the  testing  of  this  function  m  an  import* 
a]it  and  ever-recurring  duty. 

In  urder  that  an  eye  may  have  good  sight  it  is  necessary  not 
only  that  its  optic  nerve,  retina,  choroid,  and  refracting  media  be 
healthy,  but  also  that  its  refraction  and  accommodation  be  nor- 
mal. When  applied  to  by  a  patient  on  account  of  imperfect 
sight,  it  is  our  first  duty,  as  a  rule,  to  ascertain  accurately  the 
condition  of  refraction  and  accommodation  of  his  eyes.  Should 
these  be  abnormal,  and  it  be  found  that  by  aid  of  the  correcting 
glasses  perfect  vUum  is  obtained,  we  may  in  general  conclude 
that  the  eye  is  organically  sound,  and  that  the  patient's  com- 
plaints are  due  to  the  defect  in  accoramodutitm  or  refraction. 
If  the  glaases  do  not  restore  perfect  vision,  we  must  then,  by  the 
ophthalmoscope  and  other  methods,  decide  the  nature  of  the 
defect. 


*  More  detailed  information  on  color-bliodness  and  Holmgren's  test 
will  be  found  in  Appendix  I. 
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^H       By   Acuieneas   of  Vision  (V.l  ia  meant  the  power  which  an         ^H 
^P    eye,  or  rather  its  macula  lutea,  has  of  dtstiuiruishitig  form,  any         ^^M 
^^    anomaly  of  its  refraction,  if  such  exist,  having  been  first  cor-         ^^M 
^^    reeled.  L  e.^  while  the  patient  wears  the  correcting  glasses,                   ^H 
^B        Now,  in  order  to  measure  the  acuteness  of  vision,  we  must         ^^M 
^m    have  ft  normal  standard  for  coraparisoD,  L  e.,  we  must  find  what         ^H 
^H    ia  the  size  of  the  smallest  retinal  image  whose  fbrm  can  be  dis>          ^H 
^m   ^Dguished.     We  cannot  measure  this  image  directly ;  but,  as  its         ^H 
^H    size  is  proportional  Ui  the  visual  angle — ^the  angle  which  the         ^H 
^B   object  subtends   at  the  eye — it  is  sufficient  to  determine    the         ^^M 
^H  smatleBi  visual  angle  under  which  the  form  of  an  object  can  be         ^H 
^V  diatiuguidbed.     It   has  been    found,  experimentally,  that    the         ^H 
^Bftvenige  size  of  this  angle  is  5\                                                                 ^H 
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in  order  practically  to  ascertain  the  acuteness  of  vision, 
CO  our  patient  with  bis  back  to  the  light,  while  facing  hi 
\  distance  of  6  metres,  and  in  good  light,  are  placed  Snelle 
it-types  for  distance.     These  types  are  so  designed  that, 

distance  at  which  they  should  be  seen,  they  each  subtend 
fie  of  5'  at  the  eye*     The  largest  type  should  be  seen  at 
tres  (Fig.  18)  by  the  normal  eye,  and  the  tyi)es  range  fr 
\  down  to  a  sisse  visible  not  further  off  than  6  metres. 
=  Acuteness  of  Vision,  d  =  the  distance  from  the  eye  to 
;e<i  to  tlie  lest-lypes,  and  D  —  the  distance  at  which  the  ti 
uld  be  distinguishable,  then  V  =  ^.     For  example:  ifd  = 
Ires,  a  distance  which  most  rooms  can  corumaud,  and  if 

see  type  I)  =  6,  then  V  =  f  =  1 ,  or  normal  V ;  but  if  a 

the                1 
,t6               1 
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metres  the  eye  see  only  D  =  60,  which  should  be  seen  at  60 
metres,  then  V  =  j*^,  or  very  imperfect  vision. 

Should  the  patient's  sight  be  so  bad  that  he  is  unable  to  read 
any  of  the  letters,  it  may  be  tested  by  trying  at  what  distance 
he  can  count  the  surgeon's  fingers;  and  if  he  cannot  even  do 
thftt»  then  his  power  of  perception  of  light,  his  **  P.L,,"  should 
be  tested.  This  is  done  by  means  of  a  lamp  in  a  dark  room,  the 
eye  being  alternately  covered  and  uncovered,  and  the  patient 
being  required  to  say  when  it  is  **  light,'*  and  when  '*  dark."  If 
the  flame  be  gradually  lowered,  the  smallest  degree  of  illumina- 
tion perceptible  will  be  ascertained. 

The  eyes  must  be  examined  separately,  that  one  not  under 
examination  being  excluded  from  vision  by  being  shaded  with 
the  patient's  own  hand,  or  other  suitable  screen  ;  but  it  must  not 
be  at  all  pressed  on,  as  any  pressure  would  dim  it^a  vision  when 
its  turn  for  examination  may  come. 

In  advanced  age  the  acuteuess  of  vision  is  often  reduced,  owing 
to  certain  senile  changes  in  the  eye. 


THE  FIELD  OP  VISION. 

By  the  Field  of  Vision  (  F,V.)  is  meant  the  space  within 
wliich,  when  one  eye  is  closed,  objects  can  be  seen  by  its  fellow, 
the  ga/.e  of  the  latter  being  fixed  the  while  on  some  one  object 
or  point.  Thus  if,  standing  on  a  hill,  we  fix  the  gaxe  of  one  eye 
on  some  object  on  the  plain  below,  the  field  of  vision  includes 
not  only  that  object,  but  many  others  also  for  miles  around  it. 
If  the  fixation  object  be  nearer  to  us,  our  field  of  vision  will  be 
pniportionately  diminished  in  extent. 

The  fixation  object  is  seen  by  central  or  direct  vision,  its 
image  being  formed  on  the  macula  lutea;  the  other  objects  in 
the  field  of  vision  correspond  with  as  mauy  different  points  in 
the  more  peripheral  parts  of  the  retina,  and  are  seen  by  eccen- 
tric, or  indirect,  vision.  .  Eccentric  vision  is  of  great  importance 
for  the  guiding  of  ourselves  and  avoiding  obstacle*  in  our  way. 
Ita  uae  may  be.  realized  by  the  experiment  of  looking  through  a 
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long  small-bore  cylinder  (e,  g,,B,  roll  of  music)  with  one  eye, 
thua  cutting  off  ita  eccentric  field,  while  the  other  eye  is  cloeed. 
The  BimenBions  of  the  Field  of  Vision  may  be  measured  by 
means  of  an  instrument  called  the  perimeter.  This  is  a  semi- 
circular metal  band,  which  revolves  upon  its  middle  point,  being 

Fio.    19. 


Chart  of  F.  V.  of  Right  Eye, 


in  this  way  capable  of  describing  a  hemisphere  in  space.  The 
arc  is  divided  into  degrees  marked  on  it,  from  0^  placed  at  its 
middle  point,  to  90"^  at  either  extremity.  At  the  centre  of  the 
hemisphere  is  situated  the  eye  under  examination,  while  the 
fixation  point  is  placed  exactly  opposite,  in  the  centre  of  the 


*I'Im'   mkIn  t  iiHTiJiiuiH,  wlurh  umy  be  <leter- 

MiIimmI  Uy  ti  <|j  i  tj  ihe  buck  Mf  tbc  jwri meter,  while 

Ihs  (Kinoorilrio  clrrlw  (i4)rr««poiid  with  thcdegroofl  marked  on  the 
f  I,     A   (H^iioll  luiirk   in  plncxMl  on  ihe  chart  at  the  spot 

I  •mIIm^  In  lh»t  on  tho  (H«fitiHa(«r  at  which  the  test  object 
(H>mM  Uitti  vlaw,  iiiid,  when  iho  different  meridians  haye  been 
oianiiiH^d,  ihfAi'  riiarkfi  are  iiniUMl  by  a  ooiitiniiouM  line,  wbich 
lh«ii  ii»|irtiit<uU  tlii»  itut«)r  biiundary  of  ihci  F«V. 

Th«»  iiiinnwl  1«\V.  la  not  ctrctilar,  but  eittDda  outward  about 
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^mad  about  53*^,  toward  abuut  47^,  and  downward^ 
about  BS*^,  as  represented  hj  the  strong  curve  in  Fig*  19*  The 
limitation  upward  an(l  inward  is  chiefly  due  to  the  projection 
of  the  supraorbital  margin  and  the  bri<1ge  of  the  nose,  but  also 
to  the  fact  that  the  outer  and  lower  parts  of  the  retina  are  less 
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V.  of  Lefl  Eye.     {Lamhdt.) 


practiced  in  seeing  than  are  the  upper  and  inner  ptirUs,  and  their 
functions  consequently  leas  develoj>ed.  The  acutenes8  of  vision 
diminishes  progressively  toward  the  periphery  of  the  fiehl,  two 
nnts  of  a  certain  size  close  together  being  distinguishablo  from 
jh  other  only  a  short  distance  from  the  fixation  point,  while 
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the  further  toward   the  periphery  the  larger  must  be  the  test 
objects. 

Fig,  20  aervefl  to  illustrate  the  projection  of  the  field  of  vision 
on  the  seruicircle  of  the  perimeter  to  its  extreme  temporal  (95°) 
and  its  extreme  D&sft]  (47°)  boundaries,  aa  well  as  the  portion  of 
the  retina  (a  to  b)  which  corresponds  to  this  extent  of  field,  and  it 
shows  tlmt  the  sensitive  portion  of  the  retina,  or  rather  perhaps 
the  portion  of  the  retina  which  is  mmi  used,  extends  further 
forward  on  the  nasal  than  on  the  temporal  side.  The  diagram 
uliio  explains  the  remarkable  fact  that  the  field  extends  in  the 
temporal  direction  more  than  yO''* 

The  Blind  Spot  of  Mariotte  is  a  small  blind  island,  or  scotoma, 

situated  about  15°  to  the  outer  side  of  the  f>oiut  of  fixation,  and 

ju!*t  below  the  hori/ontal  meridian.     It  is  shown  as  a  white  spot 

in  Fig.  21.     It  is  due  to  the  optic  {mpilla,  for  at  that  place  the 

outer  layers  of  the  retina  are  wanting,  and  hence  there  is  there 

no  p«jwer  of  perception.     There  arc  also,  occaj?innally,  minute 

^bliud  spoU  in  the  field  due  to  the  retinal  vessels,  which  interfere 

with  the  formation  of  the  image  u|M»n  the  layer  of  rwls  and  cones* 

Vi      ^^         fimi  of  Cohrg  in  tlic  Pcriphcrt^  of  the  Field  can  be 

cxaii  ill  the  prrimeter,  by  means  of  biu  f»f  colored  paper 

niiii«  square*     It  has  been  in  this  way  ascertained  that  the 

iiiiidaries  of  the  fiower  of  eccentric  perception  for  the  different 

iiliin»  do  not  seem  to  correspond   with  the  boundary  for   white 

Hghi,  nor  do  the  boundariei*  of  the  different  colors  coincide. 

lining  from  thf  periphery  toward  the  centre  by  ordinary 

Ight,  blue  is  the  color  which  can  be  distinguished  as  such 

eccentrically,  its  field  extending  nearly  as  far  as  the  general 

►V.;  then  come  yellow,  orange,  red,  and,  with  the  most  limited 

l<i,  green.     Blue,  red,  and  green  lieing  the  most  important, 

^Mm  arc  nnttd  in  Fig.  21.     Although  the  respective  colors 

iogtii^hable  within  the  limits  indicated,  they  are  by  no 

^1  brilliant  in  hue  as  when  seen  by  direct  vision.     It  has, 

-t rated  that  t*very  colur  in  recognixable  up 

;hc  F.V.  if  sufficiently  illuminated;  so  that 

<|iict,  DO  Absolute  color-blindne«s  in  these  parts  of  the 

vwreJy  a  diminiahed  sensitivenesft  to  colored  light. 


CHAPTER  IL 

ABNORMAL  REFRACTION  AND 
ACCOMMODATION. 

T  have  explained  what  is  meant  by  Normal  Refraction »  or 
Emtuetropia  {£fi-fUTfn,y^  the  stnmhird;  ttn^*^  <^«).  We  recognize 
three  different  forms  of  Abnormal  Refraction,  or  Ametropia 
(a,  pHv,;  fdrpov^  dandard  •  ««<').  1.  Hypermetropia  (^'-^'/s 
overt  }^i-pt)\,^  siandanf;  *^v''),  in  which  the  principal  focus  of 
parallel  rays  of  light  lies  behind  the  retina.  2.  Myopia  (fwnv^ 
to  close;  wv'')*  or  Short-sight,  in  which  the  principal  focus  of  such 
rays  lies  in  front  of  the  retina.  3.  Astigmatism  («, />rit;» ;  trTt^fta^ 
ft  point) ^  in  which  the  refraction  of  the  eye  in  ita  different  meri- 
dians is  different. 

HyPERMin'ROPiA. 

In  a  large  proportion  of  cases*  this  form  of  Ametropia  is  due 
to  the  eyeball  being  too  short  in  its  aiitero-p<isterior  axis  (Axial 
H).  It  may  also  depend  upon  deticieut  refracting  power  in  the 
dioptric  media  (Curvature  H). 

Fia.  22. 


Parallel  rays  of  light  falling  into  the  hypermetropic  eye  (^, 
Fig,  22)  do  not  meet   on  the  retina,  but  converge  toward  a 
8  25 
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takstd  at,  but 

(^  %\  or  blurred  represen  - 


m  m  ^Qt  of  the 
out  of  the 


:  K.  Fhr  2$)  ^m  ibis  retina  will  pass  out  as 

tv^Mii  ^^  'f  ««»^  fi^ni  a  poi«t  (i?')  situ- 

^jp^  mjuco  Hm  ii  the  virtual  conjugate  focus 

N  .-^litt  ^  C*mH  >^  l^ypernietropm— that  is.  to  render 


^  ^  ytt»ii»#ii\'|MC«  9o  iKat  parallel  rays  passing  into  it  may  be 
^jiMltl  1^  %  ibcuA  wi  the  wtiaa— a  convex  lens  (L,  Fig,  24) 
^miilW  y>kiCMiii  ill  ib»t  of  lb«  «ye,  of  sufficient  strength  to  render 
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!ii8  on  the  retina  R,  which  is  the  conjugate  focus  of  7^.  The 
[igher  the  hyperraetropia,  i.t'.,  the  shorter  the  atitero-posterior 
of  the  eyeball,  the  stronger  must  the  correcting  glass  be. 
It  may  be  found  that,  with  a  lens  of  some  dioptries  less  power, 
the  eye  will  see  equally  well ;  but  this  it  does  by  means  of  an  effort 
^f  accommodation  which  supplements  the  inadequate  refracting 
power  of  the  lens  placed  before  it.  As  we  proceed  to  higher 
lenses,  the  effort  of  accommodation  is  relaxed,  until,  finally,  the 
strongest  lens  with  which  vision  is  still  at  its  best  is  reached, 
when,  it  may  for  the  present  be  assumed,  no  further  effort  of 
accommodation  is  made,  and  L  represents  the  whole  error  of  re- 
fraction. In  low  degrees  of  hypermetropia  the  eye  can  frequently 
see  distant  objects  distinctly  by  an  effort  of  aecoraraodation, 
which  completely  takes  the  place  of  L,  When  such  an  eye  is 
found  to  have  full  visioD  without  a  glass,  a  beginner  might  fall 
into  the  error  of  regarding  it  as  emmetropic;  but  if  he  take  the 
precaution  of  placing  a  low  convex  lens  in  front  of  it,  and  then 
find  that  the  acuteneaa  of  vision — the  effort  of  accommodation 
being  now  relaxed — remains  as  good  as  without  the  gla&Sj  he 
will  avoid  the  mistake. 

If  a  glass  a  single  number  higher  than  the  exact  measure  of 
the  defect  be  placed  before  the  eye,  vision  again  becomes  indis- 
tinct, because  the  rays  are  then  brought  to  a  focus  in  front  of 
the  retina,  and  a  circle  of  diffusion  is  formed  on  the  latter. 
The  eye,  in  fact,  is  put  by  such  a  glass  in  a  condition  of  myopia. 
Therefore,  the  6irongeM  cmivex  yla^  tvltk  tvhtch  a  hypcmnt tropic 
tye  can  »t:e  distant  objecU  (the  Uuniiypnnt)  mtmi  diMinHhj  w  the  glass 
whlrh  correcU  ih  hypnmetTopia^  and  in  tlte  mefumrc  of  the  latter. 
Very  commonly  it  is  only  the  manifest  hy[)erraetropia  (vide 
infra)  which  is  ascertaine^l  by  this  method,  unless  the  accommo- 
dation has  been  previously  paralyzed  by  atropine. 

This  method  of  determining  the  refraction  by  means  of  the 
trial- lenses  and  test-types  is  not  relied  on  nowadays  by  ophthal- 
mic surgeons  to  the  same  extent  as  formerly,  the  examination  of 
the  upright  ophthalmoeoopic  image,  or  else  retinoscopy,  having 
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Ukeu  ltd  place,    la  coojuDction  with  these  it  Is  a  yalu- 
»ble  luetbod. 

The  degree  of  the  hypermetropia  is  iodicated,  as  has  been 
iaid,  bv  the  number  of  the  lens  which  corrects  it.  Thus,  if  Ihe 
number  of  the  glass,  L  (Fig,  24),  required  to  correct  the  hyper- 
metropia  of  the  eye,  E,  be  2,0  D,  we  say  this  eye  is  hyperme- 
tropic two  dioptries,  or  has  a  hypermetropia  of  two  dioptriea 
(H  ^  2.0  D). 

Amplitude  of  Accommodation  in  Hypermetropia, — When  at 
r€«t  ibe  refraction  of  the  hypermetropic  eye  is  deficient  ]  cooseiinently 
r  BQuat  be  negative  (  —  r),  and  the  amplitude  of  accommodation  must 
ioclttde  the  power  required  to  adapt  the  eye  to  infinity;  therefore— 
a  =p  — (~r)=p  +  f. 
For  example:  if  the  punctom  proximnm  of  a  hypermetropic  eye  of 
6  D  be  at  30  cm.,  what  is  the  ampUtade  of  accommodation?  6  D 
(=  f )  is  necessary  in  order  to  make  the  eye  emmetropic,  and  to  accom- 
modate the  emmetropic  eye  to  30  cm.  8.25  D  (-V^  ~  S*^)  i^  required. 
Hence  a  =  3,25  -f  5  —  8,25  D. 

The  Angle  ^  m  Hypermetropia,— In  hypermetropia,  as  in  emme- 
tropiat  the  cornea  is  cut  to  the  inside  of  its  axis  by  the  visual  hue ;  but  in 

hypermetropia  the  angle 
which  the  visual  tine 
forms  with  the  axis  of 
the  cornea  ia  very  much 
greater,  owing  to  the 
shortness  of  the  eyeball, 
and  the  effect  is  to  in- 
crease the  distance  be- 
tween  the  macula  Intea 
(M)  and  the  optic  axis 
(A)  (Kg.  26).  Conse- 
quenlly,  in  extreme  cases,  when  the  visual  lines  of  a  hypermetropic 
individual  are  directed  to  an  object*  the  axet  of  the  cornese  may  seem  to 
diverge,  and  thus  the  appearance  of  a  divergent  strabismus  will  be 
given. 

The  evil  effects  of  the  consUot  and  excessive  demand  upon 
the  accomiDOilation  iu  hypermetropia  are  chiefly  these: — 
1.  Cramp  of  the  Ciliary  Mnscle.— Its  persistently  maintained 
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coiitraction  frequently  gives  rue  to  a  toDic  cramp  of  the  muscle. 
TKia  spasm  is  not,  or  may  be  only  partially,  relaxed  when  tlie 
correcting  convex  glass  is  held  before  the  eye ;  and,  conse- 
quently, the  whole  or  part  of  the  bypermetropia  may  be  masked 
by  the  cramp.  That  part  of  the  hypermetropia  which  ig  thus 
masked  is  called  latent  (HI),  while  the  part  which  is  revealed  by 
the  convex  glass  is  called  manifest  (Hm).  The  entire  hypermetro- 
pia 18  made  up  of  the  latent  and  manifest  H  (H  ;^  Hm  -f  HI). 

If  the  cramp  be  excessive,  parallel  rays  may  be  kept  conver- 
gent on  the  retina  by  it  alone,  and  vision  then  would  be  made 
worse,  rather  than  better,  by  even  a  weak  convex  glass  held  be- 
fore the  eye,  a  circumstance  which  might  lead  the  surgeon  to 
think  he  had  to  do  with  an  emmetropic  eye.  In  this  case  we  say 
that  the  whole  hypermetropia  is  latent. 

Or,  in  extreme  cases  of  accommcKlative  spasm,  parallel  rays 
»ay  be  united  in  front  of  the  retina,  and  the  eye  made  appar- 
itly  myopic,  the  vision  being  capable  of  improvement  by  con- 
cave glasses.  Serious  errors  might  therefore  arise  if  this  cramp 
were  overlooked,  as  it  is  very  apt  to  be  in  the  examination  with 
the  trial-lenses.  When  it  is  present  in  a  high  degree,  the 
patient  cannot  maintain  a  sustained  view  of  an  object  at  any 
distance  without  su Bering  pain  in  and  about  the  eyes.  It  is 
frecjuently  the  reason  why  perfect  acuteness  of  vision  is  not 
obtained  by  aid  of  the  triaMenses,  and  the  surgeon  must  be 
careful  not  U*  be  led  into  an  error  of  diagnosis  by  it.  Exami- 
nation with  the  ophthalnioscope,  or  paralysis  of  accommodation 
with  atropine,  will  enable  him  to  avoid  mistakes. 

In  order  to  relieve  this  cramp,  the  ciliary  muscle  must  be 
paralyze*]  by  a  sulutiou  of  atropine  freely  instilled ;  and  it  will 
often  be  necessary  to  keep  the  accommodation  paralyzed  for 
»ome  days,  and  to  commence  the  use  of  the  correcting  spectacles 
before  tlte  effect  of  the  atropine  begins  to  wear  off.  In  this  way 
a  recurrence  of  the  spasm  may  be  often  prevented. 

Ah  life  advances,  and  the  power  of  accommodation  diminishes, 
Uie  manifest  part  of  the  hypermetropia  increases,  while  the 
latent  part  decrmtaeB^  until  finally  Hm  ■  -  li. 


L 


The  iV'^«f' 


n« 


iiiber 


r  '*' 


6  P  ^  ''     ' 


If  ft  p***" 


83 


DISEASES  OP  THE   EYB. 


power  in  the  crystalline  lens,  as  in  spasm  of  the  ciliary  muscle, 
and  10  some  cases  of  commencing  cataract,  and  also  by  conical 
cornea.     (Curvature  M-) 

Since,  in  the  myopic  eye,  the  retina  is  beyond  the  principal 
focus  of  the  dioptric  system,  rays  emerging  from  any  f>oiut  i^c. 
Fig.  27)  of  the  fundus  will  pass  out  convergently,  and  will  unite 
ill  front  of  the  eye  at  the  conjugate  focus  of  the  retina  (r). 
(Compare  Fig.  4.) 

Conversely,  rays  diverging  from  a  certain  point  (r)  in  front  of 
the  eye  will  be  focused  on  the  retina  (c). 

If  an   object  be  brought  toward  the  eye*  the  divergence  of 
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those  rays  which  pass  from  it  into  the  eye  increases,  until,  when 
it  has  reached  the  p<Dint  r,  their  divergence  is  just  sufficient  to 
allow  them  to  be  united  at  the  conjugate  focus  c,  which  is  on  the 
retina.  This  point  r  is  the  punctum  remotum'*^  of  the  myopic 
eye.  In  order,  therefore,  that  the  short-sighted  eye  may  be  able 
to  see  distant  objects,  it  ia  oeoessary  that  the  parallel  rays 


*  The  punctura  romolam  is  always  the  conjugate  focus  of  the  retina. 
In  an  emmetropic  eye  il  is  at  infinity,  since  the  retina  is  at  the  principal 
focaa  of  lUe  eye,  and  the  rays  paw  out  parallel.  In  bypermetropia  it  is 
behind  the  eye,  and  is  virtual  or  negative,  because  the  retina  ia  in  front 
of  the  principal  focus,  and  the  rays  pass  out  di?ergenUy,  as  if  coming 
from  a  point  behind  the  retina.  Lastly,  in  myopia  it  is  situated  at  a  finite 
distance  in  front  of  the  eye,  and  is  real  and  positive,  because  the  retina 
il  beyond  the  principal  focus,  and  the  rays  emerge  convergently. 
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coming  from  those  objects  should  be  given  such  a  degree  of  diver- 
gence before  they  pass  into  the  eye  as  though  they  came  from 
tbiB  puoctuni  remotuni.  This  can  readily  be  eiieeted  by  placing 
the  suitable  concave  lens  in  front  of  the  eye,  and  the  number  of 
this  glass  will  indicate  the  degree  of  the  myopia,  i.e.,  by  how 
many  dioptrics  the  refracting  power  of  the  eye  is  in  excess  of 
that  of  an  emmetropic  eye.  The  focal  length  of  the  correcting 
glaas  corresponds,  of  course,  with  the  distance  of  the  punctura 
remotum  from  the  eye,  provided  the  glass  be  held  close  to  the 
cornea.  The  focus  of  the  glass  and  the  punctum  remotum  of 
the  eye  are  then  identical,  and,  therefore,  parallel  rays,  after 
pfisstog  through  the  glass,  will  have  a  divergence  as  though  they 

Flo.  28. 


came  from  this  point,  and^will  form  an  exact  image  of  the  object 
from  which  they  come  on  the  retina. 

For  example  :  if  the  punctum  remotum  (Fig.  28)  be  situaicMi 
at  14  cm.  from  the  eye,  then  the  numljer  of  the  correcting  lens 
will  be  7  D,  because  the  focal  distance  of  this  lens  is  14  cm. 
W^  =  7).  In  practice,  however,  we  cannot  hold  the  glaas  so 
eloseto  tht^  cornea,  and,  therefore,  we  must  subtract  the  dintance 
between  it  and  the  cornea  from  the  focal  distance  of  the  required 
In  the  above  case,  suppose  the  distance  from  cornea  to 
4  cm.,  the  required  lens  will  be  10  D  (^  =  10). 

Determination  of  the  Degree  of  Myopia. — The  degree,  or 
amount,  of  myopia,  as  of  hypernietropia,  may  be  determined 
fither  by  the  ophthalmoscope,  or  experimentally,  by  means  of 
the  triaMcnsea  and  test- types. 
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By  the  latter  method,  examloiug  each  eye  separately,  we  find 
the  correcting  glass  by  placing  our  patient  as  directed  io  the 
section  on  Acuteness  of  Vision.  A  weak  concave  trial-glass  is 
then  held  before  the  eye  under  examination,  and  higher  numbers 
ara  gradually  proceeded  to,  until  the  gla^  is  reached  which  gives 
the  eye  the  best  distinguishtog  power  for  the  types.  We  often 
find  that  there  are  several  glasses,  with  each  of  which  the  patient 
can  see  equally  well  The  toeakesi  of  these  U  the  measure  of  hu 
mtjopui.  When  a  higher  class  is  used  the  eye  may  still  sec  well, 
but  it  does  so  only  by  an  effort  of  accommodation,  and  the  glass 
employed  represents  not  merely  the  myopia  preFeIlt^but  also  ihits 
accommoiiative  etiort.     No  more  serious  mistake  can  be  made 
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than  the  prescribing  of  too  strong  concave  glasses  for  a  myopic 
individual,  as  will  be  seen  further  on. 

The  Amplitude  of  Accommodation  in  Myopia. — The  myopic  eye 

ha«  an  ezcedii  of  refractive  power  as  compared  with  the  emmetroptc  eye  ; 
therefore,  in  calculatiog  ila  amplitude  of  accommodation,  this  exceag 
must  be  subtracted  from  the  poeitive  refractive  power  ( p)  which  would 
be  required  to  adapt  the  emmetropic  eye  to  the  same  puDctum  proximam ; 
ot,  in  other  words,  the  myopic  eye  has  need  of  less  accommodative  power 
than  the  emmetropic  eye,  because*  even  at  rest,  it  is  adapted  for  a  dLs- 
Unce  (R.,  its  punctura  remotura)  for  which  the  emmetropic  eye  has  to 
accommodate ;  hence,  in  myopia — 

a=  p  —  r. 
For  example,  a  myopic  person  of  10  D  who  can  accommodate  up  to  8  cm. 
[p  —  y^o  ^  12  D)ha«  an  amplitude  of  accommodation  of  12  —  10  —  2  D. 
The  Angle  y  in  Myopia. — In  myopia,  owing  to  the  length  of  the 
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eyeball,  ibe  cornea  is  cot  inach  closer  to  tU  centre  by  the  Yisoal  Hoe 
than  to  emmetropis ;  or,  these  two  lineB  may  coincide  ;  or^  Ibe  coruea 
mi^  even  be  cut  to  the  inside  of  its  centre  by  the  TiBual  line  {vide  Fig. 
2t)).  In  any  of  these  cases,  but  especially  in  the  lattcFi  the  effect  will  be 
tbut  of  an  apparent  conrergent  strabismus. 

Myopia  is  rarely,  or  never,  congenital.  It  generally  first 
ahowa  itself  from  the  eighth  to  the  tenth  year,  and  is  apt  to 
increaAe,  especially  during  the  early  years  of  puberty.  Ita 
progressive  increase  is  encouraged  by  use  of  the  eye  fur  near 
work,  such  as  reading,  dewing,  drawing,  etc.,  and  is  due  to  a 
further  elongation  of  the  antero-j>osterior  optic  axis.  But  it  is 
certain  that,  in  addition  to  this  exciting  cause,  tliere  must  be 
aome  predisposing  condition,  or  conditions,  as  only  a  few 
children  become  short-sighted,  although  they  are  all  educated 
itt  a  very  similar  manner,  so  far  as  the  use  of  their  eyes  is 
concerned.  Stilling*  and  Seggel  f  have  found  that  a  low  orbit 
is  usually  associated  with  a  myopic  formation  of  eyeball,  and 
ibey  are  inclined  to  regard  these  largely  in  the  light  of  cause 
and  effect.  For  with  a  low  orbit,  and  when,  as  often  happens, 
the  tendon  of  the  superior  oblique  has  an  almost  transverse 
direction,  the  combined  pressure  of  the  two  obliques  upon  the 
plane  of  the  equator  during  the  period  of  growth  would  tend 
to  cause  elongation  of  the  anterior-posterior  diameter  of  the 
eyeball.  Certain  it  is  that  myopia  is  often  hereditary  and 
seen  in  several  members  of  a  family.  The  whole  question  of 
the  predii$|)osing  causes  of  myopia  must  still  be  regarded  as 
mb  jiidice. 

In   cases  of  commencing  cataract  a  slight  degree  of  myopia 

ty  sometimes  be  noticed  to  come  on.  This  is  duo  to  a  higher 
refracting  power  in  the  lens  as  the  result  of  the  changes  begin- 
ning in  it. 

Hirscbbergl  states  that  late  myopia  coming  on  without  cata- 


*  Trang.  InUrnaU  OphtK,  Congreu,  1888,  p.  UT. 

f  Kon  Ora^e*a  Arrhio,  xxxvi,  H,  p.  1, 

t  Deutsche  MttL  Woehtfvichr.,  18»1,  No.  13, 
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ract  from  the  fortieth  to   the  sixtieth  year  is  a  very  certain 

sign  of  diabetes.  He  offers  no  explanation  of  its  occurrence  in 
thifi  way,     I  have  not  myself  seen  such  a  case. 

Many  short-aightetl  people  lialf  close  their  eyes  when  endea- 
voring to  distinguish  distant  objects,  in  order  that  the  rays 
may  he  prevented,  so  far  as  possible,  from  passing  through 
peripheral  parts  of  the  crystalline  lens,  which  would  increase 
the  circles  of  diffusion.  This  habit  it  is  which  has  given  the 
name  of  myopia  to  the  condition. 

Progressive  Myopia  frequently  becomes  complicated  with 
Organic  DiseaBe,  viz: — L  Posterior  Staphifloma, — This  condition 
is  recognized  by  the  ophthalmoscope  as  a  white  crescent  at  the 
outer  side  of  the  optic  papilla.  Owing  to  bulging  of  the  eye- 
ball, the  choroid  becomes  atrophied  at  this  place,  and  admits 
of  the  white  sclerotic  being  seen.  The  staphyloma  sometimes 
extends  all  round  the  optic  papilla ;  and,  by  stretching  of  the 
retina  in  these  extreme  cases,  its  functions  may  become  de- 
ranged, andj  in  consequence,  the  blind  spot  increased  in  size. 

2.  Choroidal  Defjenerati&n  ht  the  Neiijhborhood  of  the  Maeida 
7/ii/ffa,— This  should  always  be  carefully  looked  for,  as  the  region 
of  the  yellow  spot  is  very  liable  to  disease  in  bad  cases  of  pro- 
gressive myopia.  The  di.<eage  seems  to  begin  in  the  choroid, 
giving  the  appearance  of  small  cracks  or  fissures,  which  later  on 
develop  into  a  patch  of  choroidal  atrophy.  The  retina  at  the 
spot  becomes  disorganized,  and  very  serious  dij^turbance  of 
vision  is  the  result,  the  patient  being  disabled  from  reading. 

3.  Hniion'huijt'  in  the  Iieftna  at  tht-  y'ellofc  S^tot  may  occur, 
causing  similar  visual  defects ;  and,  when  the  hemorrhage  becomes 
absorbed,  the  macula  lutea  may  not  recover  its  function,  owing 
to  the  delicate  retinal  tissue  having  been  seriously  damaged. 
Yet  we  often  meet  with  cases  of  this  kind  which  dn  regain  their 
former  vision. 

4.  Df'fachmetd  of  the  Jielina. — This  is  ii  I'requent  and  most 
serious  complication  of  progressive  myopia.  It  will  be  fully 
considered  in  the  chapter  on  Diseases  of  the  Retina  (Chap. 
XV), 
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5.  Opamtif^  in  the  Vitreous  Humor. — These  often  accompaDy 
tho  choroidal  altoratioDS. 

Inmiffi-cietrnf  iif  the  Internal  liedi  Mn^J^  is  another  anomaly 
which  we  find  very  comraonly  associated  with  progressive 
myopia ;  but  it  can  hardly  be  regarded  as  an  organic  disease,  or 
AS  a  result  of  progressive  myopia.  It  may  more  proi>erly  be 
looked  upon  as  a  concomitant  congenital  irregularity,  and,  per- 
haps, as  one  of  the  c-auses  of  the  progressive  nature  of  myopia* 
It  will  be  fully  iiiacuased  iu  Chapter  XVI IL 

Oramp  of  AcrjjmjHodalton  is  often  present  in  myopic  eyes,  and 
will  cause  the  myopia,  examined  with  trial-lenses  and  test-types, 
to  seem  higher  than  it  is.  The  surgeon,  being  aware  of  this 
source  of  error,  will  gufird  against  it. 

The  Management  of  Myopia.— The  great  danger  of  myopia 
being  its  progressive  increase,  with  consequent  or  attendant 
organic  disease,  ita  management  is  one  of  our  most  important 
and  difficult  tasks,  especially  in  these  days  of  high-pressure 
education.  Many  cases  of  myopia  are  not  progressive,  and 
cause  no  anxiety ;  others  are  periodically  progressive ;  and  again, 
others  are  continuously  or  absolutely  progressive.  In  the  periodi- 
cally progressive  form  the  age  of  puberty  is  usually  the  time  of 
greatest  increase  and  greatest  danger,  the  myopia  often  becoming 
stationary  later  on.  In  the  absolutely  progressive  ctLses  the 
increase  goes  on  rapidly  until  at\er  pul>erty,  and  then  more 
alowly.  but  it  usually  leads  to  conatderable  loss  of  vision  unless 
the  greatest  care  be  tJiken. 

In  the  progresaive  forms,  close  approximation  of  the  eyes  to 
the  work,  meantug  convergence  of  the  visual  lines  and  jiccom- 
modativt!  effort,  as,  also,  everything  which  tends  to  cause  conges- 
tion of  the  cyps  and  head,  are  what  we  have  to  try  to  prevent. 
In  order  that  these  patients  may  not  be  obliged  to  approach 
close  to  their  work,  they  should  occupy  themselves  with  large, 
and  not  with  minute  objects,  and  only  by  good  light.  When 
poiuiible  (vida  infra)  such  spectacles  should  be  prescribed  for 
them  as  will  enable  them  to  read  at  a  distance  of  25  to  30  era. 
In  rending  and  writing,  the  books  and  papers  should  be  on  a 
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slope,  to  facilitate  au  upright  position  of  the  head,  and  the 
should  not  be  too  low.  They  shouhJ  pause  to  rest  for  some 
minutes  occasionally  during  the  spell  of  work,  while  the  number 
of  working  hours  in  the  day  aiiould  be  restricted.  The  action 
of  the  bowels  should  be  regulated,  the  feet  kept  warm,  and  all 
excessive  bodily  exertion  avoided,  so  that  congestion  of  the  head 
and  eyes  may  be  prevented.  Where  posterior  staphyloma^ 
hemorrhages  at  the  macula  lutea,  or  opacities  in  the  vitreous 
humor  are  present,  Heurteloup's  arttfical  leech  applied  to  the 
temple,  mild  purgatives,  and  complete  rest  of  the  eyes,  with  the 
use  of  atropine  for  some  weeks  to  immobilize  the  ciliary  muscle, 
are  to  he  ordered.  If  the  choroidal  changes  he  very  marked, 
small  dosta  of  the  perch loride  of  mercury  are  indicated.  The 
eyes  should  be  protected  from  light  by  blue  or  smoked  protection- 
spectacles,  this  latter  precaution  being  especially  necessary  during 
the  use  of  atropine.  Insufficiency  of  the  internal  recti  should 
be  corrected  by  prisms,  or  by  operation. 

The  correction  of  the  myopia  by  suitable  glasses  is  an  impor- 
tant and  difficult  matter.  lo  some  cases  of  slight  myopia  (2.5 
D  and  less),  in  young  patients  with  good  amplitude  of  accommo- 
dation, the  correcting  glasses  may  be  prescribed  to  be  worn 
consta'ntly  for  near  as  well  as  for  distant  objects,  and  thus  the 
patient  is  placed  in  the  position  of  an  emmetrope.  Id  other 
cases,  where  the  error  of  refraction  is  not  excessive,  and  the  eye 
is  organically  healthy,  the  whole  defect  may  be  corrected  for 
distant  vision,  if  the  individual  be  warned  not  to  use  his  gli 
for  near  work,  lest  he  should  strain  his  accommodation.  In  high^ 
degrees  of  myopia  strong  glasses  may  be  given  for  distant  vision,' 
but  it  ia  wise  to  give  them  1  D  or  1.6  D  less  than  the  full  cor- 
rection, 80  that  all  danger  of  accommodative  effort  may  be 
avoided.  In  these  same  cases,  providal  there  be  no  ophthalmo- 
scopic changes,  or  only  some  of  minor  eignificance,  and  if  the 
vision  be  good,  such  a  glass  may  be  given  as  will  enable  the 
patient  to  read  at  25  to  30  cm.  This  glass  may  be  found  by 
subtracting  from  the  number  of  the  glass  representing  the  degree 
of  the  myopia   (say  7  D)  the  lens  wh(jse  focal  length  corres- 
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ponds  to  the  JisUnce  (say  30  cm,)  reijuireil  (this  here  would 
be  3.25  D,  because  W  =  ^-^^^  ^"^  ^^^^  7.0  —  3.25  =  3  J5  D,  the 
glass  required).  By  aid  of  such  glasses  thin  myo|>e  can  rea<J  at  a 
distance  much  more  favorable  for  the  convergence  of  his  optic 
axes,  aod  for  the  erect  position  of  his  head  ;  but  there  is  a 
danger  associated  with  their  use — namely,  that  if  the  patient 
aproacb  bis  book  closer  than  the  prescribed  distnuce,  he  does 
away  with  the  advantage  he  should  gain  from  them,  and,  by 
neeesBitatiDg  au  effort  of  accommodatioD,  turns  them  to  a  serious 
source  of  danger  for  the  eye.  Patients  iu  whom  the  acuteueas  of 
vidioo  is  much  lowered  are  liable  to  approach  their  work  in  this 
way,  in  order  to  obtain  larger  retinal  imager,  the  more  so  as  the 
concave  glasses  diminish  the  size  of  the  images,  and  in  such 
Ciisee  it  is  better  not  to  give  glasses  for  near  work.  It  is  often 
necessary  to  provide  patients  with  spectacles  which  will  enable 
them  to  use  their  eyes  for  some  special  purpose  at  a  given  dis- 
tance, e.^.,  the  pianoforte,  paintings  etc.,  and  these  can  be  found 
as  above  explained. 

ASTIOUATISM. 

This  is  a  compound  form  of  ametropiaj  due  to  the  (xtruea 
being  more  curved  in  one  meridian  than  in  another,  similarly 
as  the  back  of  the  bowl  of  a  spoon  k  more  convex  from  side  to 
side  than  from  heel  to  point. 

In  Regular  A.^tigraati9m  the  directions  of  the  greatest  and 
least  curvations  of  the  cornea  are  always  at  right  angles  to  each 
other,  and  usually  fall  precisely  in  the  vertical  and  horizontal 
meridians,  the  meridian  uf  greatest  curvature  being  most  fre- 
quently the  vertical.  Consequently,  we  say  the  astigmatism  is 
**  with  the  rule  "  in  those  cases  in  which  the  meridian  of  greatest 
curvature  is  the  vertical  ;  and»  where  that  meridian  is  the  one 
of  least  curvature,  we  say  the  astigmatism  is  "  against  the  rule." 
The  result  of  this  is,  that  a  pencil  of  rays  passing  into  the  eye, 
instead  of  meeting  at  a  common  focus,  is  irregularly  refracted, 
thoee  rays  passing  through  the  vertical  meridian  of  the  cornea 
being  brought  to  a  focus  much  earlier  than  those  which  fall 
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through  its  horizontal  meridian  ;  and,  therefore,  at  the  focus  of 
the  former  the  latter  rays  form  a  horizontal  streak  of  light. 
The  iDtermediate,  or  oblique,  meridians  will  probably  be  of 
regularly  intermediate  refracting  power* 

The  interval  between  the  foci  of  the  two  principal  meridians 
is  called  the  Focal  Interval,  and  is  a  measure  of  the  astig- 
matism. 

The  accompanying  diagram  {Fig.  30),  after  Bonders,  will 
assist  in  the  understanding  of  the  course  of  a  pencil  of  rays 
after  they  have  passed  through  an  astigmatic  cornea,  those  rays 
belonging  to  the  horizontal  and  vertical  meridians  being  chiefly 
considered. 

At  A  neither  vertical  (v,  v)  nor  horizontal  ih,  li)  rays  have 
yet  been  united  at  their  foci,  but  the  vertical  rays  are  the  nearest 
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to  thrir  focus;  and,  therefore,  the  appearance  which  the  pencil 
of  rays  would  give,  if  caught  here  on  an  intercepting  screen,  is  an 
oval  with  itfl  long  axi»  hori«ontaL  At  B  the  vertical  rays  have 
met  at  their  focus,  but  the  horizontal  rays  not  as  yet  at  theirs, 
and  the  result  i»  therefore  a  horizontal  straight  line.  At  C  the 
l^rticnl  rays  are  diverging  again  from  their  focus^  and  the  hori- 
mtal  rays  liave  «(till  not  vume  U\  theirs.  At  D  the  same  condi- 
tions  existt  only  a  little  further  on,  where  the  one  set  of  rays  is 
diverging,  the  other  still  converging,  but  each  at  the  same 
'ngle  ;  hence  the  ahape  of  the  figure  is  round.  At  F  the  hori- 
ital  rays  have  met,  and  the  reault  is  a  vertical  straight  line, 
(i  both  sets  0^  rays  are  divergent,  and  the  figure  is  an  oval 
Use  long  axis  perpendicular. 
re  are  various  kinds  of  regular  astigmatism,  according  to 


^ 
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the  ynitiitioD  of  the  two  principal  foci  with  reference  to  the  retina, 
sts  fulluws  : — 

1.  Simple  Jft/permelropic  Agtifftnatism. — When  the  focus  (V, 
Fig*  31)  of  the  vertical  rays  i»  situated  on  the  retina  (emmetropia 
ID  that  meridian),  while  that  (H)  of  the  horizontal  raya  lies 
behind  the  retina  (hyperraetropla  in  that  roeridian). 
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2.  CbinpoUHil  II]/pt:nnvt topic  AMujmatiwi. — When^the'foci  of 
both  seta  of  raya  ia  behin<l  the  retina,  that  (H,  Fig,  32)  of  the 
horizontal  rays  further  back  than  that  (V)  of  the  vertical 
rayis. 

3.  Sitnple  Myopie  Adirpimimn. — \\Vhen  the  focus  (H,  Fig.  33) 
of  the  horis^ntal  rays  Ib  situated  on  the  retina  (emmetropia  in 
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that  meridian),  while  the  focus  (V)  of  the  vertical  rays  is  situ- 
ated in  front  of  the  retina. 

4.  Cmnpound  Myopic  Adujmniism. — When  the  f<)ci  of  both 
sets  of  rays  are  situated  in  front  of  the  retina,  but  further 
forward  in  the  case  (V,  Fig.  34)  of  the  vertical  rays, 

d.  Mixed  Astujinntism. — When  the  focus  (H,  Fig.  35)  of  the 
i 
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horimnia.]  raya  falls  behind  the  retiua  (hypermetropia  in  that 

meridian),  and  the  focus  (V)  of  the 
vertical  raya  in  front  of  the  retina 
(myopia  in  that  meridian). 

Symptouw  of  Astigmatism.  —  We 
may  conclude  that  an  individual  is  aa- 
tigmatic  if  he  sees  horizontal  (or  ver- 
tical) lines,  such  as  the  horizontal  por- 
tions of  Roman  capital  letters,  or  the 
horizontal  lines   in  music,  distinctly, 
while  the  vertical  (or  horizontal)  lines  seem  indistinct.     We  have 
iuch  a  ooiDplaint,  for  example,  when  the  retina  is  situated  at  the 
njs  of  the  parallel  rays  passing  through  the  vertical  meridian 
rf  the  cornea. 

8upp<i«e  an  eye  to  be  emmetropic  in  the  vertical  meridian, 
and  ametropic  in  the  horizontal  meridian.  We  must  iirst  con- 
aider  how  a  point  will  be  seen  by  such  an  eye.  The  rays  of 
light  emitted  from  the  ]M>int  and  passing  through  the  horizontal 
meridian  will  not  be  brought  to  a  focus  on  the  retina,  but  will 
proiluce  a  blurring  of  the  retinal  image  of  the  point  at  each 
side ;  while  the  vertical  rays  will  unite  on  the  retina,  and,  conse- 
quently, the  point  will  appear  distinctly  defined  above  and  below. 
A  line  may  be  regarded  as  a  number  of  points,  and,  in  order 
to  understand  how  lines  will  be  seen  by  an  astigmatic  eye  such 
an  the  above,  it  is  only  necessary  to  arrange  a  number  of  points 
in  vertical  and  horizontal  lines — as  at  a  and  b  in  Fig.  36.  It  is 
-  "  1 1  once  from  mere  inspection  that  the  horizontal  line 
_  1  ar  distinct,  because  the  rays  which  diverge  from  each 
p(Hnt  of  the  latter  in  a  vertical  plane,  L«.t  at  right  angles  to  the 
^direction  of  the  line,  are  brought  to  a  pj^  3^ 

:UM  on   the   retina ;  while   those   rays  ^i^ 

diverging  in  u  horizontal  plane,  although  ^      ^"^ 

not  meeting  on  the  rHina,  do  not  render         *^  ^  ^ 

the  picture  of  the  line  indistinct,  because  ^^ 

the  4liffii&iou  images  resulting  from  them  flP 

r^xist  to  the  horizontal  direction,  and,  consequently,  cover  or 
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overlap  each  other  on  the  horizontal  line,  and  therefore  are  not 
aeea.  At  the  ends  of  the  liue  only  (b,  Fig.  37)  do  the  dififuston 
imi^ee  cftuse  a  *' fuzzinees/'  or  make  the 
line  seem  longer  than  it  is.  In  thia  case  a 
vertical  line  (a,  Figs.  36  and  37)  seems  in- 
distinct ;  because,  the  horizontal  meridian 
hein<^  out  of  focus,  the  difiusion  images  ex- 
isting in  that  direction  are  very  apparent,  ^ 
as  they  do  not  overlap.  On  the  other  hand,  *^ 
in  order  to  see  a  vertical  stripe  accurately,  it  is  necessary  only 
that  the  rays  diverging  in  a  horizontal  plane  should  have  their 
focos  on  the  retina  j  and,  therefore,  if  an  individual  can  only 
see  vertical  lines  distinctly  at  6  metres,  we  know  that  his  eye  is 
emmetropic  in  the  horizontal  meridian  (and  probably  myo]>ic  in 
the  vertical  meridian).  We  do  not,  however,  hear  this  com- 
plaint as  often  as  might  be  expected,  because  simple  astigmatism 
is  not  80  common  as  one  or  other  of  the  compound  forms. 

Astigmatic  people  do  not  generally  see  very  distinctly,  either 
at  long  or  at  short  distances. 

Even  in  hypermetropic  astigmatism  the  book  is  very  often 
brought  close  to  the  eyes,  in  order,  by  increasing  the  size  of  the 
retinal  image,  to  make  up  for  its  indistinctness. 

Astigmatic  individuals  frequently  suffer  much  from  headache, 
due  to  constant  effort  to  see  distinctly,  and  we  cure  the  headache 
when  we  correct  the  astigmatism. 

It  has  been  stated  that  epilepsy,  if  not  capable  of  being  pro- 
duced by  refractive  errors,  especially  astigmatism,  in  persons 
with  stable  brains,  may  sometimes  have  such  errors  as  its  excit- 
ing cause  where  there  is  already  a  predisposition  to  the  disease. 
But  the  crucial  test  of  the  correctness  of  this  view— namely,  a 
cure  of  the  epilepsy  by  correction  of  the  error  of  refraction  with 
glasses — is  still  wanting. 

AJl  these  signs  and  symptoms  appertain  more  to  the  rather 
high  degrees  of  astigmatism.  Slighter  degrees  may  cause  no 
annoyance  beyond  some  indistinctness  of  vision;  and,  indeed, 
slight  degrees  of  hypermetropic  astigmatism   often   pass  un- 
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Ibr  wtlgaMlism  when, 

•^iWicml  gliiwfff,  we  are  able 

i%g||»  ^NmA  mmm  ii|piwMRHBi  oi  iwum^  but  cauiiot  obtain 

MrilVv  vi^  Miet  iib^  «yii  tKcre  h  do  organic  disease  to 

Alao»  iH  in  exajniniug  with  spherical 

vtiomllx  by  several  glasees  of  con- 

ill  puwvr,  wen,  perhapa,  by  convex  as  well 

'fW  t>yb»ll#in»iiW-of>e  aflbnis  us  an  admirable  lueaos  of  dtag^ 
IpiMHiliU  aud  of  determining  its  amount.  Just  as  the 
fjrt  c«UBiio4  see  horizontal  and  vertical  lines  equally 
•A  iWmom^  mofldfiit.  so  is  an  observer  unable  to  see  both 
1^  Y«rlk<al  and  hortiotital  vessels  in  the  retina  of  the  eye  gimul- 
iMMOUt^^  tut  mmi  alter  his  accommodation  to  be  able  to  see 
tm  llk»  OM  ««l  «Ad  then  the  other. 

^««Mii(Mikrt«im  of  thtf  »hat>e  of  the  optic  papilla,  as  seen  in  the 
lljpHgte  ttiid  ill  the  inverted  images,  also  gives  a  clue  to  tH^ 
ptK»ltq»  Mf  a»tigmati$ni.  Inasmuch  as  the  fundus  oeuli  is  ver^^ 
m^<h  toMM;ui<i^  iu  the  upright  image  by  the  dioptric  me<^V« 
|kktvi|||4  vbi^  it  is  »een,  and  as  this  enlargement  is  greater  x^ 
Iht  ittff^lkMI  «>f  the  mtTidian  of  shortest  focus  (meridian.  ^ 
V^ffMHi  f«fWkCli\m>»  which  is  most  commonly  the  vertloi 
ii0fMiatt.  a  ctfcubr  obj««t  such  as  the  papilla  will  seem  to  lb 
vl'iui  i^val  %h%\>€i  with  its  long  axis  vertical.  But  iu  the  iavertc 
Immftk  b  ibt  ineridiau  of  highest  refraction,  the  image  \U 
wmt^  lllf»  ooutipx  Irns  than  in  the  meridian  of  lowest  refrctctioi 
anil  huHiic^  k  luuch  leas  magnified  in  the  former  thaa  In  tb 
UM9it  WtrMian ;  aud  here,  consequently,  the  round  optic  pc^pill 
la  attNft  at  aa  oval  with  it«  long  axis  horizontal.  Sometimes  tt 
|ka^^Ua  b  rvally  of  an  oval  shape,  and  not  round,  and  tV&en  tli 
\\  i(>  by  oljserving  that  in  one  image  It  is  see 

a"  '    other  image  it  is  circular.     Ci^re  mi' 

U  lakMi  ill  iJto  iudtrt>ct  method  not  to  hold  the  lens  obllqu' 
m  this  would  bij  fufflcient  to  make  a  circular  diac  appear  i 
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the  long  axis  of  the  oval  being  in  the  direction  of  the  axis  round 
which  the  lens  is  rotated.  The  deterraioation  of  the  degree  of 
afitigniatiHm  can  also  \>e  accoraplishetj  with  the  ujihlhalmoscope, 
and  will  be  treated  of  in  the  next  chapter. 

The  Estimation  of  the  Degree  of  Astigmatisni,  and  its  Cor- 
rection.— It  is  evident  that»  to  correct  astigniati^m,  the  ordinary 
spherical  lenses  would  be  of  little  use,  for  they  affect  the  refrac- 
tion of  the  light  pasijing  through  them  equally  in  every  direc- 
tion. We  employ,  therefore,  what  are  termed  cylindrical  lenses, 
ground  in  a  peculiar  way,  which  refract  light  in  one  direction 
only,  viz,,  that  corresponding  to  their  curvatures  and  at  right 
angles  to  their  axes.  The  rays  which  pass  through  these  leuseg 
in  a  direction  corresponding  to  their  axes  are  not  refracted,  but 
pass  on  without  deviation  as  they  would  do  through  a  piece  of 
plane  glass. 

Although  astigmatism  is  nowadays  almost  universally  eati- 
tuated  by  means  of  the  ophthalmoscope,  yet,  in  order  to  give  the 
student  a  clear  idea  of  the  matter  in  the  simplest  way,  I  shall 
here  describe  a  subjective  method  for  its  estimation,  while  it^ 
objective  estimation  by  aid  of  the  ophthalmoscope  will  he  treated 
of  in  the  next  chapter. 

Simple  jUii^matwn, — li;  now,  a  case  come  before  us  in  which 
we  suspect  astigmatism,  we  place  Snellen's  Sunrise  {vide  diagram 
at  end  of  book),  or  some  such  diagram,  at  6  metres  from  the  eye 
— the  other  eye  being  excluded — and  inquire  of  the  patient 
whether  there  be  any  line  which  he  sees  much  more  distinctly 
than  the  others,  and  can  trace  further  towards  the  central 
point,  If  that  be  so,  wc  know  that  he  is  emmetropic  in  the 
meridian  at  right  angles  to  that  line,  provided  his  accommoda- 
tion be  at  rest,  and  ametropic  in  the  meridian  corresponding 
to  that  line. 

In  case  the  borixontal  line  below  at  each  side  be  the  distinct 
one,  the  eye  is  emmetropic  in  the  vertical  meridian,  and  prob* 
ably  hypermetropic  in  the  horizontal  iiu<ridian,  because  the 
latter   is  generally   that   of  least   curvature.     Consequently,  a 
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we  place  in  a  spectacle  frame  before  the  eye,  and  proceed,  aa 
already  explained,  to  ascertain  the  mer-  h.  4D 
idiuus  of  greatest  aud  least  curvature  of 
the  cornea.  If  the  spherical  lens  be  +  4 
D,  and  with  it  the  horizontal  lines  in  the 
aunriae  diagram  be  the  moat  distinct,  then 
the  vertical  meridian  is  shown  to  be  cor- 
rected, and  the  eye  is  probably  stilt  hypermetropic  in  the  hori- 
zontal meridian,  and  requires  a  -f  cylindrical  lens  with  its  axis 
^rticul,  in  addition  to  the  spherical  lens,  to  correct  the  entire 
defect.  Suppose  this  cylindrical  lens  be  found  to  be  -f  1  D 
Cyh,  then  the  H.  in  the  horizontal  meridian  will  be  shown  to  be 
5  D,  and  the  astigmatism  to  be  1  D. 

The  latter  noted  down  would  be  of  little  practical  value,  and 
therefore  we  prefer  to  write  in  our  note-books  the  factors  of 
the  Astigmatism,  thus:  "  H.  4  D  +  As.  H.  1  D  Horiz.";  or, 
as  for  the  optician,  "  -f  4  D  Sph.  O  -f  1  D  Cyl  Ax.  Vert."* 
This  ia  Compound  Hypermetropic  Astigmatism. 

In  an  analogous  way  we  examine  for  Compound  Myopic  Aa- 
tignmtisni,  in  which  every  meridian  is  myopic,  but  the  vertical 
more  so  than  the  others. 

Misted  Agtigmatism. — Lastly,  we  come  acroas  cases  in  which 
both  concave  and  convex  spherical  lenses  produce  a  certain 
aniount  of  improvement,  but  neither  give  full  vision.  Placing 
then  one  or  other  before  the  eye  in  the  spectacle  frame,  the 
examination  is  proceeded  with  by  aid  of  Snellen's  sunrise.  We 
ascertain,  for  example,  what  is  the  lowest  concave  spherical 
tens  which  will  bring  out  one  horizontal  ray  distinctly  ;  let  this 
be  —  3  D ;  we  have  then  myopia  of  3  D  in  the  vertical  meridian. 
Now,  having  removed  the  —  lens,  we  find  what  is  the  highest 
convex  lens  which  will  bring  out  one  vertical  line  distinctly  ; 
let  it  be  +  5  D;  this  indicates  hypermetropia  of  that  amount  ill 
the  horizontal  meridian.  We  may  correct  such  a  case  in  either 
of  two  ways — (a)  By  a  Sph.  —  3  I),  which  will  correct  the  ver- 
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tical  meridian,  but  will  iucreaae  the  liypermetropia  in  the  hori- 
zontal meridian  by  3  D,  making  it  8  D, 
which  can  then  be  corrected  by  combining 
a  cylindrical  lens  of  -f-  ^  ^f  »^i«  vertical, 
with  the  above  spherical  lens,  {h)  By  a 
spherical  -{-  ^  Ji,  which  will  correct  the 
horizontal  raeridiiin,  but  will  increase  tlie 
myopia  in  the  vertical  meridian  to  H  D,  necessitating  the  combi- 
nation of  a  —  cyl.  ]en«  of  that  number,  with  the  -f  5  D  8ph. 
For  reading^,  writings  etc.,  an  over*correction  of  the  horizontal 
meridian  with  -f-  8  D  €-yl.,  thus  rendering  the  eye  myopic  3  D 
in  every  meridian,  and  enabling  the  patient  to  read  at,  or  near, 
his  far  point,  might  be  the  most  suitable  arrangement. 

As  it  is  necessary,  in  order  to  test  the  degree,  etc.,  of  astigma- 
tism accurately,  that  the  ac«oram<Hiation  be  at  rest,  it  is  desir- 
able, before  the  examination  for  any  of  the  hypermetropic  forms, 
to  instil  atropine  into  the  eye. 

Lental  AsUpnaiiem.—DtsUiThvaioeB  of  vision  due  to  astigma- 
tism often  make  their  appearance  for  the  first  time  at  middle 
age,  or  even  later,  and  are  then  apt  to  be  mistaken  for  ambly- 
opia. In  such  eases  the  cornea  has  been  astigmatic  all  through, 
but  the  defect  has  been  masked  by  a  compensating  astigmatism 
of  the  crystallino  lens,  produced  by  an  nncqual  accommodative 
contraction  of  the  ciliary  muscle.  When,  now,  as  life  advances, 
the  amplitude  of  accommodation  diminishes,  the  power  of  the 
ciliary  muscle  to  produce  this  active  compensatory  letital  astig- 
matism also  diminishes,  and  finidly  disappears  j  and,  conse- 
quently, the  corneal  astigmatism  comes  to  the  front.  Or,  in 
astigmatic  individuals  the  astigmatism  may  alter  in  degree  at 
this  time  of  life.  Under  atropine,  too,  astigmatism  may  apf>ear, 
the  existence  of  which  waa  not  previously  known.  This  is 
termed  active,  or  dynamic,  lental  astigmatism. 

Passive,  or  static,  lental  astigmatism  is  due  to  irregularity  in 
the  shape  of  the  unaccommoilate<l  lens,  and,  as  the  case  may  be, 
gives  rise  to  disturbances  of  vision  similar  to  those  caused  by 
corneal  astigmatism ;  or,  it  increases  existing  corneal  astigmatism ; 
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or,  It  more  or  less  completely  compeceates  the  corneal  astigma- 
tism. It  has  no  clinical  importance  which  does  not  attach  to 
corneal  astigumtism. 

iRKEtiLTLAK    AsTIGMATISM* 

In  irregular  astigmatism  the  refraction  of  the  eye  differs,  not 
\y  in  different  meridians  of  the  eye,  but  even  in  different 
irts  of  one  and  the  aarae  meridian.  This  is  frequently  due  to 
irregularities  on  the  surface  of  the  cornea,  the  result  of  former 
ulcers,  and  also  sometimes  to  irregular  refracting  power  in 
different  parts  of  the  crystalline  lens.      It  caonot  be  corrected. 

Anisometropia 

means  n  difference  in  the  refraction  of  the  two  eyes,  one  being 
myopic,  hypermetropic,  or  astigmatic,  while  the  other  is  emme- 
tropic, or  ametropic  in  a  way  different  from  its  fellow.  So  long 
as  the  ilifference  in  refraction  is  but  slight,  say  1  D  or  1,5  D,  it 
is  generally  po^ible  to  give  the  correcting  glass  to  each  eye« 
When  the  difference  is  considerable,  it  is  ol\en  impossible  to 
fully  correct  each  eye,  because  binocular  vision  having  never 
really  existed,  the  patients  are  unable  to  tolerate  the  presence  of 
a  clear  image  on  each  retina.  We  must  then  be  content  with 
correction  of  the  least  ametropic  eye,  or  of  that  one  which  has 
the  b^t  vision  ;  or,  we  may  partially  correct  the  moat  ame- 
tropic, nnd  fully  correct  the  least  ametropic  eye.  Each  such 
case  must  be  dealt  with  as  it  permits. 


ANOMALIES  OF  ACCOMMODATION. 

Presbyopia. 
This  itf  a  diminution  in  the  amplitude  of  accommodation, 
which  commences  at  an  early  age,  and  is  due  solely  to  natural 
changes  taking  place  slowly  in  the  crystalline  lens.  It  might 
wot,  therefore,  strictly  speaking,  be  considered  as  an  anomaly. 
The  power  of  accommodation  commences  to  diminish  in  early 
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childhood,  the  near  point  beginning  then  to  recede  from  the  eye. 
Bonders  it  was  who  first  discovered  this  fact,  and  ascertained 
the  laws  which  govern  the  progreseive  decreage  of  accommoda- 
tive power.  He  designed  the  accompanying  diagram  (Fig.  38), 
which  illustrates  the  decrease  from  the  tenth  year  of  age,  and 
indicates  the  amplitude  of  accommodation  at  different  ages. 

The  numbers  along  the  upper  horizontal  line  refer  to  the  ages, 
those  along  the  left-hand  perpeudicular  line   to  the  dioptrics. 
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The  shorter  curve  shows  the  refraction  of  the  eye  when  in  a  state 
of  rest.  This  is  unchange<l  until  the  r>5th  year,  when  it  begins  to 
diminish;  the  emmetropic  eye  then  becoming  hypermetropic, 
the  hypermetropic  eye  more  hypermetropic,  and  the  myopic  eye 
less  myopic.  The  curve  p  p  shows  the  positive  refracting  p<iwer 
of  the  eye  corresponding  to  the  punctum  proximum,  and  its 
gradual  diminution  as  life  advances;  and  how,  at  the  age  of  (jb, 
it  becomes  even  leas  than  the  minimum  refraction  in  former 
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je«r8.  The  two  curves  meet  at  the  age  of  73,  and  then  all 
power  of  accommodation  ceases.  The  number  of  dioptrics 
included  between  the  two  curves  on  the  vertical  line  correspond- 
ing to  any  given  age  represent  the  amplitude  of  accommodation 
at  that  age  ;  e,  (jp.,  at  30  years  of  age  the  amplitude  is  7  D  ;  at 
50  years  it  is  only  2.5  J),  The  amplitude  of  accommodation  is 
the  mme  at  the  same  age  in  all  forma  of  ametropia,  as  well  as  id 
emmetn^pta. 

The  cause  of  presbyopia  lies  chiefly  in  a  progressive  change  in 
the  crystalline  lens,  which  becomes  less  elastic,  and  more  homo- 
jueouB  in  its  different  layers,  an<l  refracts  light  less  strongly 
lan  before.  In  more  advanced  lite  diminished  energy  of  the 
•iliary  muscle  probably  becomes  a  second  factor  in  the  produc- 
tion of  presbyopia. 

The  near  point  gradually  recedes  from  the  eye,  until  it  reaches 
distance  beyond  that  at  which  the  person  usually  reads,  writes, 
!W8,  etc.     Employments  of  this  kind  then  become  difiicult^  be- 
cause the  retinal  images  are  too  small  to  be  clearly  discerned, 
iwing  to  tbe  increased  distance  at  which  the  work  loust  be  held 
rom  tlie  eye;  and,  in  order  to  make  up  fur  diis  smalluess  of  the 
images,  the  individual  is  often  seen  to  improve  their  brilliancy 
by  procuring  stronger  light. 

l*resbyopia  is  usually  said  to  be  present  when  the  near  point 
lies  at  more  than  22  cm.  from  the  eye,  and  we  correct  it  by  giv- 
ing such  a  convex  glass  for  reading,  etc.,  as  will  bring  the  near 
point  back  to  22  cm.  Now,  in  order  to  see  at  that  distance,  a 
pr^itiv©  refracting  power  {p)  of  {\l*,^  =)  4.5  D  is  necessary; 
and,  if  the  eye  have  not  so  much  positive  refraction^  a  convex 
glass  must  be  given  to  it  of  such  power  as  will  bring  p  up  to  4.5 
D;  and  this  lens  is  the  measure  of  the  presbyopia.  At  the  age 
of  4U  (I'idc  Bonders*  diagram,  Fig.  38)  the  eye  posseBses  a  posi- 
tive refraction  of  just  4.5  D ;  and,  therefore,  from  this  age  pres- 
byopia {:Tftin,^'jz*  uiii')  is  said  to  commence  in  emmetropic  eyes, 
Tbu  presbyopia,  then,  is  equal   to  the  difference  between  the 
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positive  refracting  power  possessed  by  the  eye  and  45  D»  and 
the  nuraber  thus  found  Is  the  correcting  glass  for  the  pres- 
byopia. 

It  is  important  for  the  patient's  comfort  that  in  prescribing 
glasses  for  presbyopia,  if  there  be  any  liyperiuetropic  astigma- 
tism pre^^ent,  it  should  he  corrected  by  the  suitable  +  cylinder 
lens  added  to  the  spherical  glasses. 

The  following  table  indicates  the  presbyopia  of  the  emme- 
tropic eye : — 


Ate. 

ft.  Inquired, 

p.  existing. 

FreftbyoplA. 

40 

4.6 

4.5 

0 

46 

4.6 

8.5 

LO 

60 

4.6 

2.6 

2.0 

66 

4.6 

L6 

8.0 

GO 

4.5 

0.5 

4.0 

66 

4.6 

0.25 

4.25 

70          j 

4.5 

-LO 

6.5 

76          1 

4.5 

-1.75 

fi.26 

80 

45 

2.6 

7.0 

It  18  hardly  necessary  to  point  out  that  presbyopia  comes  on 
a  much  earlier  age  in  hypermetropes  than  in  emmetropes ; 
rhile  in  myopes  its  advent  is  postpune<l ;  or,  in  the  higher 
degrees  of  myopia,  it  may  not  come  on  at  all.  The  hypenne- 
trope  of  3  D  would  be  presbyopic  at  the  age  of  27  ;  because,  in 
order  to  arrive  at  the  4.5  D  of  positive  refraction  re(|uired»  he 
must  have  an  amplitude  of  accommodation  of  (3  D  -f-  4.5  D) 
7,5  D,  and  this  he  has  only  up  to  that  age  (vide  Fig.  38). 

The  myope  of  4.5  D  can  get  along  until  something  over  60 
years  of  age  without  any  glass  for  reading  (tudt-  above  Table), 
At  65,  if  he  were  emmetropic,  he  would  have  a  presbyopia  of 
4.25;  consequently,  he  will  m>w  require  a  -f  glass  of  only  0.25  D, 

Presbyopia  must  not  be  mistaken  for  slight  paralysis  of 
accommodation.  They  are  distinguished  by  the  fact  that,  in 
the  former,  the  amplitude  of  accommodation  corresponds  to  the 
age  of  the  patient  as  given  in  Donders'  table. 
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Paralybis  of  Accommodation. 

Thi«  may  be  partml  or  complete,  and  ooe  or  both  eyes  may 
be  aflTected.  It  \»  usually  combined  with  paralysis  of  the 
Bphincter  iridia  (mydriaaia),  and  the  conditiun  is  then  called 
uphthaliiioptegia  interna ;  but  it  is  also  seen  without  paralysis 
rof  the  sphincter,  and  either  alone  or  with  paralysis  of  Bome 
>f  the  orbital  muacies  supplied  by  the  third  pair — ^rarely  with 
Iparalysis  of  the  external  rectus. 

7^  StfmphmA  are  similar  to  those  of  presbyopia,  and  give 
inconvenience  to  the  patient  according  to  the  state  of  his  refrac- 
tion. If  he  be  emmetropic,  his  distant  vision  continues  good, 
while  his  vision  for  near  work  is  njuch  impeded.  If  he  be 
hyperroetropic,  as  he  requires  his  accouimoihitlon  for  distant 
object*,  vision  for  distance  is  interfered  with,  and,  still  more  so, 
vision  for  near  objects.  If  he  be  myopic,  vision  is  less  affected 
than  in  either  of  the  other  forms  of  refraction  ;  indeed,  if  he  be 
very  near-sighted,  being  able  to  see  near  objects  at  his  far  point, 
he  may  siiffer  little  or  no  inconvenience. 

Micropsia  is  a  common  symptom  in  cases  of  partial  paralysis 
of  accommodation,  and  is  due  to  the  fact  that  the  great  effort 
of  the  defective  accommodation  gives  the  sensation  of  the  object 
being  much  nearer  to  the  eye  than  it  really  is. 

Caii/*rji. — The  most  common  cause  of  paralysis  of  accommoda- 
tion is  the  action  of  atropine;  but  it  is  also  the  result  of,  or  is 
attendant  upoD»  various  disotses.  It  is  one  of  the  symptoms  of 
paralywi.s  of  the  ihird  nerve ;  it  may  be  due  to  exposure  to  cold  ; 
or  it  may  de|)end  upon  syphilis,  syphilitic  |>en()Htitiii  at  the  sphe- 
noidal fissure,  syphilitic  gumma,  or  syphilitic  inHammalion  of 
the  nerve  it«elf. 

In  case*  of  double  paralysis  of  accommodation  a  central  cause 
must  often  be  looked  for.  Paralysis  of  accomra<xlation  and 
mydriasis  are  sometimes  forerunners,  by  many  years,  of  serious 
mental  rlrrangeraent. 

Diphtheria  is  a  frequent  cause  of  paralysis  of  accommoda- 
tion, usually  without,  but  sometimes  with,  mydriasis.     The  onset 
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occurs  most  commonly  Bome  weeks  after  the  throat  affection, 
which  need  not  have  been  of  a  severe  character.  Indeed,  the 
faucial  attack  may  have  had  no  apparent  diphtheritic  character, 
ami  may  have  been  so  slight  as  almost  to  have  escapetl  the 
notice  of  the  patient.  The  lesion  in  these  cases  is  probably  a 
central  one,  and  the  evidence  points  to  miliary  extravasations 
of^  blood  in  the  floor  of  the  third  ventricle  ;  but  there  are  those 
who  hold  that  the  paralysis  is  due  to  a  poison,  that  it  is  a  toxic 
paralysis. 

During  the  recent  epidemics  of  influenza  (la  fjrippe)  caeee  of 
paralysis  of  accommodation  were  recorded,  occurring  some  of 
them  during  the  acute  stage  and  others  during  convalescence. 
They  all  recovered  except  one,  which  seems  to  have  gone  on  to 
bulbar  paralysis.* 

Paralysis  of  accommodation  in  middle  life  may  be  due  to 
diabetes,  and  should  make  us  suspicious  of  the  presence  of  this 
disease. 

Blows  on  the  eye  are  apt  to  cause  paralysis  of  accommodation, 
usually  with  mydriasis. 

The  Treatment  depends,  of  course,  upon  the  cause  of  the 
paralysis.  The  instilfatiou  uf  a  1%  solution  of  sulphate  of 
eserine,  or  of  muriate  of  pilocarpine,  may  be  employed  in  all 
cases,  and  will  at  least  produce  temporary  improvement  of  sight; 
but  it  can  hardly  be  said  to  assist  in  the  cure,  except,  perhaps, 
in  slight  diphtherial  cases.  Iodide  of  potassium  and  mercury 
are  indicated  in  syphilitic  cases,  and  iodide  of  potassium  and 
salicylate  of  sodium  in  rheumatic  cases.  The  prognosis  in  these 
cases  must  be  very  guarded,  as  it  oilen  happens  that  recovery 
does  not  take  place.  Where  cure  does  not  result,  the  patient 
may  be  enabled  to  make  better  use  of  his  eye,  or  eyes,  by 
means  of  a  convex  glass,  or  spectacles;  but,  in  this  matter,  each 
case  must  be  dealt  with  for  itself— no  general  rule  can  be  laid 
down. 

In   diphtheritic  c&see  a  general  tonic  treatment,  especially 
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iron,  18  indicated ;  and  here  the  prognosis  is  invariably  favor- 
able. 

Accommodative  Asthenopia 
has  been  already  treated  of  under  the  head  of  Hypermetropia 
(p.  30). 

Spasm  of  Accommodation. 
Spasm,  or  cramp,  of  accommodation  in  connection  with  hyper- 
metropia and  myopia  has  already  been  referred  to.  A  few  cases 
of  acute  spasm  of  accommodation  have  been  reported.*  Occur- 
ring in  an  emmetropic  or  slightly  hypermetropic  eye,  such  a 
spasm  produces  apparent  myopia.  In  some  of  the  cases  there 
was  no  assignable  cause  for  the  spasm,  in  some  it  was  due  to 
overwork,  and  in  one  to  trauma  of  the  cornea.  The  treatment 
is  a  lengthened  course  of  atropine  locally. 


*A.  ▼.  Graefe,  Archiv  f.  OphthcU.j  vol.  ii,  pt.  2,  p.  808;  Liebreich, 
Archiv  f.  OphthcU.,  rol.  iii,  pt  1,  p.  259 ;  C.  E.  Fitzgerald,  Trans. 
OphthaL.  Soc,  vol.  v,  p.  811. 
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^H            Althougli  the  dioptric  media  of  an  eye  be  perfectly  dear  and            1 
^H         iiormal,  yet  uo  detail  of  itB  fundus  can  be  discerned  by  ihe  un-           ■ 
^H        aided  eye  of  ao  observer  who  looks  through  the  pupil,  the  latter            1 
^^m        being  for  him  merely  a  dark  opening.     The  reason  of  this  h,           ■ 
^H        that  these  dioptric  media  are  composed  of  a  system  of  convex            1 
^H         lenses.     To  explain:  Suppose  the  inside  of  a  small   box  {vide     ^^J 
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H      Fig. 

^H        faste 

^H        ex  {HI 

■  The 
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^H        the( 

39)  to  be  blackened,  and  on  tta  floor  some  printed  lei 
ned«  and  a  hole  cut  in  the  lid,  which  is  then  replaced 
be  found  that,  by  aid  of  a  lighted  aindle  and  with  a  ] 
'rimeniatiou,  the  letters  may  be  read  through  the  aperl 
rays  passing  from  the  light  L  into  the  box  through 
ture  iUumintite  the  opposite  surface,  and  from  this  sui 
r»yf  a,  ft.  and  others,  pass  out  again  through  the  opec 
some  of  them  fall  into  the  observer's  eye  at  E. 
Mi  if,  in  order  to  make  this  box  represent  an  eye  more  a 
ly,  we  place  a  convex  lens  immediately  within  the  aper< 
X)ur9e  of  the  rays  is  altered.     All  the  rays  passing  into 
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box  CFig-  40)  from  L  are  brought  to  a  focua  on  its  opposite  side 
at  m  by  the  convex  lens,  ?i ;  and,  according  to  the  optical  law  of 
CdDJiigate  foci,  all  the  rays  passing  out  from  the  box  meet  again 
:it  the  source  of  light,  />.  and  hence  none  of  them  can  be  receive<l 
by  the  eye  (a)  of  the  observer,  nor  can  this  eye  be  placed  in  any 
jH>8ition  where  it  could   catch  any  of  tliese  rays;    for,  if  it  be 

Fio.  40. 


placed  anywhere  between  the  aperture  and  L,  it  would  cut  off 
the  light  passing  from  L  into  the  box. 

Ileimhofh'.'*  Ophtlmlmoscope, — If  the  eye  of  the  observer  could 
it^lf  V^  made  the  source  of  light,  the  difficulty  would  bo 
solveil ;  and,  practically,  this  ia  what  Helmholtz    accomplished 


Fig.  4!, 


with  his  ophthalmoscope  in  the  year  1851.  The  instrument  he 
invented  was  comftosed  of  a  number  of  small  plates  of  glass, 
O  (Fig,  41),  from  which  light  from  L  was  reflected!  into  the  eye 
Et  ami  thuH  the  fundus  rif  the  latter  illuminate*!.  From  m  rays 
pa^ui  back  again  by  the  same  course  to  the  ophtbalmosco|>e,  some 
Imng   reflecttMi   haok  to   L ;    but  Borae,  passing    through    the 
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opbthatmosGope,  and  falling  into  the  observer's  eye  placed  close 
behind  the  instrumeDt  at  a,  form  in  it  an  image  of  m. 

Modem  Ophthalmoscope. — For  the  origiiml  ophthalmoscope  of 
Ilelmhokz  a  concave  mirror  of  20  cm.  focal  length  with  a  cen- 
tral opening  has  been  Biibstituted,  This  mirror  0  (Fig.  42) 
throws  convergent  rays  into  the  eye  E\  and  these,  being  made 
more  convergent  by  the  refracting  media*  cross  in  the  vitreous 
humor,  and  light  yp  part  (a  fr)  of  the  fundus*  From  every 
point  of  this  illuminated  surface  rays  are  reflected  back  again 
out  of  the  eye.  If  the  latter  be  emmetropic,  the  rays  from  any 
one   point   become   parallel   on    leaving  it ;  and  some  of  these 

Fig.  42. 


parallel  rays,  passing  through  the  af>erture  (c)  of  the  ophthal- 
moscope, fall  into  the  observer's  eye,  and,  if  it  be  emmetropic, 
are  brought  to  a  focus  on  its  retina  ;  the  rays  from  m  at  m', 
those  from  ^  at  z',  and  those  from  //  at  r/  ;  and  thus  an  image  of 
the  part  x  m  yls  formed  on  the  observer's  retina. 

The  foregoing  method  of  exaraioing  with  the  ophthalmoscope 
is  c-alled  The  Birect  Method,  or  The  Examination  of  the 
Upright  Image.  By  it  the  various  parts  of  the  fundus  are  seen 
in  their  natural  positions,  but  much  enlarged  (about  15  diame- 
ters in  the  emmetropic  eye) ;  and  it  is>  consequently,  very 
valuable  for  examining  minute  details. 

It  is  necesiiiry  for  this  method  that  the  surgeon  should 
approach  his  eye  as  close  as  posdble  to  the  eye  under  exaraina- 
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tion»  in  order  to  receive  as  much  of  the  light  coming  out  of  it  as 
pOBStble. 

It  is  also  necessary  for  this  method  that  the  accominodation 
both  uf  the  surgeon's  and  of  the  patient's  eye  be  at  rest,  as 
otherwise  the  rays  coming  from  the  latter  cannot  form  an  image 
on  the  retina  of  the  former,  at  least  if  both  be  emmetropic. 

If  the  patient  exert  hiij  accommodation,  the  rays  will,  on  leav- 
ing his  eye,  become  convergent,  instead  of  parallel,  and,  falling 
into  the  surgeon's  eye,  will  be  brought  to  a  focus  in  front  of 
his  retina-  If  the  surgeon  exert  his  accommodation,  the  parallel 
rays  from  ihe  patient's  eye  will  likewise,  on  falling  into  his,  the 
surgeon's,  eye,  be  brought  to  a  focus  in  front  of  his  retina.  And  if 
both  patient  and  surgeon  accommodate,  the  focus  of  the  rays  from 
the  patient's  fundus  oculi  will,  of  course,  lie  still  further  in  front 
of  the  surgeon's  retina.  The  patient's  accoramodation  will  be 
relaxed  by  making  him  gaze  at  the  black  wall  behind  the  sur- 
geon's  head,  or  his  accommodation  may  be  paralyzed  with 
atropine.  But  atropine  should  never  be  used  unless  absolutely 
npce#sary,  owing  to  the  inconvenience  it  causes  the  patient. 

Volurtlary  relaxation  of  the  accommodation  on  the  part  of 
Ote  surgeon  is  oflen  a  matter  of  much  difficulty  to  beginners. 
The  ciliary  musclef  not  being  a  voluntary  muscle,  is  not  under 
direct  control,  and  can  be  influenced  only  in  a  secondary 

ly  through  the  convergence  of  the  optic  axes ;  for  thia  con- 

rgence  is  regulated  by  voluntary  muscles  ( the  internal  and 
external  recti),  and  is  intimately  associated  with  the  efibrt  of 
accommodation.  With  parallel  optic  axes  our  accommodation 
is  relaxed;  therefore,  when  we  want  to  relax  our  accommoda- 
tion, we  produce  parallelism  of  our  optic  axes.  This  sounds  easy 
enough  ;  yet,  when  the  beginner  approaches  his  eye  close  up  to 
that  uf  hid  patient,  the  knowledge  that  he  is  so  close  to  the 
object  he  wishes  to  see  renders  the  accomplish  meat  of  this 
parallelism  and  relaxation  of  accomniodatiun  very  difficult  to 
many. 

It  is  not  easy  to  teach  another  person  bow  to  relax  his  accom- 
toodation,  but  the  following  hint  may  be  of  use.     Take  a  printed 
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page,  and  hold  it  at  tbe  ordinary  reading  dititance,  so  that  the 
type  may  be  clearly  seen ;  then  gaxe  vacantly  at  it,  bo  that  the 
type  may  become  indistinct.  The  accommodation  is  now  relaxed, 
and  the  act  is  accompanied  hy  a  peculiar  sensation  in  the  eyes. 
When  examining  in  the  erect  image,  cause  this  same  sensation 
to  take  place;  and  it  may  be  assisted  if,  with  tbe  eye  which  is 
not  in  use,  the  black  wall  behind  the  patient's  head  be  gazed  at* 

The  Indirect  Method,  *ir  The  Examination  of  the  Inverted 
Image,  is  employed  in  order  to  obtain  a  more  general  view  of 
the  fundus  than  the  direct  metliod  admits  of. 

In  addition  to  the  ophthalmoscope^  a  convex  glass  (^,  Fig»  43) 
of  about   14  D  is  here  used.    The  latter  is  held  about  10  ctn. 

Fig.  48. 


from  the  eye  i  E')  under  examirmtion,  while  the  observer  throwS'^ 
the  light  through  it  into  the  eye.     Tn  pa^^ing  through  the  leni' 
lb©  rays  iire  made  convergent,  and  this  convergence  is  increased. 
by  the  refracting  media,  m  that  the  rays  cross  in  the  vitreous 
humor,  and  light  up  a  jM>rtiou  of  the  fundus  oculi.     From  any 
pointA  ri  and  b  of  thin  illuminated  place  pencils  of  rays  pass  out 
again  fr<im  thf  pye,  and,  becoming  parallel,  pass  through  th< 
lens,  and  are  uniti-d  by  it  at  a*  b':  and  thus  a  real  inverted  imag« 
it  fDrrnod  of  the  part  o  fc,  which  image  may  be  seen  by  the  ob- 
ierver  whose  eye  \»  placed  behind  O.     The  stnuiger  the  lens  /, 
the  more  convergent  must  raym  from  the  examined  eye  be  made  ; 
and,  consequently,  the  closer  must  a'  6'  be  to  each  other,  and  the 
dler  and  brighter  must  be  the  image  formed.     The  weaker 
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the  lens  l,  the  larger  and  leas  brilliant  is  the  image,  and  the  less 
annoying  to  the  surgeon  are  the  reflexes  from  the  surfaces  of 
the  lens. 

In  examining  by  the  indirect  method,  the  observer  first  places 
the  upper  edge  of  the  ophthalmoscope  to  his  right  supra-orbital 
margin,  and,  taking  care  that  he  is  looking  through  the  central 
opening  of  the  mirror,  he  reflects  the  light  of  the  lamp  into  the 
patient's  eye  at  a  distance  of  about  50  cm.  A  red  glare  from 
the  fundus  will  then  be  seen  in  the  pupiL  Keeping  the  pupil 
illuminated,  the  convex  14  D,  held  between  the  forefinger  and 
thumb  of  the  surgeon's  left  hand,  is  brought  up  in  front  of  the 
patient's  eye  and  kept  there  in  the  perpendicular  position,  the 


.--T 


Fio.  44. 


^!^ 


1    /'  1_  ^  '"•m^" 


surgeon  steadying  this  hand  with  the  tip  of  the  little  finger  on 
the  patient's  forehead.  The  convex  glass  is  now  removed  just 
far  enough  from  the  patient's  eye  to  cause  the  margin  of  the 
pupil  to  disappear  out  of  the  surgeon's  field  of  vision.  The 
observer  then  ceases  to  look  into  the  eye,  and  fixes  his  gaze  on 
the  convex  glass,  when  the  inverted  image  of  the  fundus  should 
at  once  become  visible— and  will  seem  to  he  situated  in  the 
convex  lens,  although  it  really  is  in  the  atr  somewhat  this  side 
of  the  lens. 

The  diagram  (Fig.  44)  serves  to  illustrate  the  effect  of  in* 
version  of  the  image. 

The  left  eye  is  seen  in  the  upright  image  in  the  left-hand 
picture,  while  the  same  eye  is  seen  in  the  inverted  image  in 
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tlie  rigbt-baijil  pictare.  Jo  tlie  dlngmm  the  two  images  are  of 
tlie  tjutie  size,  fur  Uie  saJce  of  oooTenieuce  ;  altliougb,  of  course^ 
in  reftlitj  tbe  upright  imige  b  much  larger  than  the  inveriedi 
inMgCL  Moreover,  it  should  uot  be  supposed  that  nearly  the 
whole  Jiiodus  oculi.  ai  here  represented,  can  be  taken  in  at  one 
view  with  the  ophthalmoecope.  The  portion  yiaible  with  the 
ophthalmoecope  at  one  moment,  ev^en  in  the  inverted  image,  is 
satall ;  so  that  it  is  neoeBaarj  to  examine  the  different  regions  in 
detail,  in  order  to  become  acquainted  with  their  condition. 

The  reflex  from  the  surface  of  the  cornea  gives  a  good  deal  of 
annoyance  to  every  beginner.  It  cannot  be  done  away  with  ; 
but,  as  it  moves  in  the  opposite  direction  to  a  motion  of  the 
object  leDs,  it  is  possible  to  see  past  it.  The  reflections  from  the 
convex  object-Ieua  are  also  extremely  annoying,  but  may  be 
removed  to  a  great  extent  from  the  line  of  sight  by  a  slight 
rotation  of  the  lens  on  its  axis.  If  a  very  high  convex  lens,  say 
-|-  20  D,  be  used,  the  reflections  from  it  are  more  disturbing 
than  from  a  lower  number,  say  -f  14  D. 

To  examine  The  Optic  Xerve,  the  surgeon  sits  in  front  of  the 
paSient,  and  directs  him  to  turn  h'm  eye  somewhat  to  the  nasal 
aide  and  slightly  upward  ;  because  the  papilla  is  situated  about 
14*  to  the  inner  side  of  the  posterior  pole  of  the  eye,  and  about 
ik^  above  it*  For  instance,  if  the  left  eye  be  examined,  the 
■tlitftt  ifl  to  direct  his  gaze,  without  turning  his  head^  to  the 
Hflil  UkI  h  Httie  upward,  say  toward  the  surgeon's  left  ear- 
ll  li  wM  Always  to  seek  out  the  optic  papilla  in  the  flrst 
aol  only  because  it  Is  80  important  a  part  of  the 
fMBttll*  ImiI  becaase.  examining  from  it  toward  the  peri- 
^ll^fHtf,  «¥  4ro  the  better  able  to  determine  the  locality  of  any 
Hifcwi>>iiiiw^  ttllentlion. 
IJtmtM  iW  Ipstient  nut  direct  his  gaze  in  such  a  way  as  to 
tli#  iiAri^^ii  lo  see  the  optic  papilla  or  other  desired 
(I  «u^  W  WoM^ht  into  view  either  by  a  motion  of  the 
HvA  in  (lie  opposite  direction,  or  by  a  motion  of  the 
giMliMa  Hftii*  te  iIm  IMM  direction,  or  by  a  combination  of  both 
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The  Macula  LiUen  should  then  be  examiDed.  It  may  be  seen 
by  directiDg  the  patient  to  look  straight  at  the  hole  of  the 
ophthalmoscopic  mirror,  for  it  will  then  correspond  with  the 
macula  luteA  of  the  observer's  eye.  It  is  more  readily  seea  in 
the  inverted  than  in  the  upright  image;  hut  its  examination  is 
often  very  difficult,  owing  to  contraction  of  the  pupil  produced 
by  the  strong  light  falling  on  so  sensitive  a  portion  of  the  retina, 
and  by  the  reflections  from  the  surfaces  of  the  cornea  and  crys- 
tal Hue  lena,  which  fill  the  area  of  this  contracted  pupiL  It  is, 
therefore,  a  better  [)lan  to  direct  the  patient  to  look  somewhat 
to  the  side  of  the  eye  under  examination,  e,g,t  to  the  right  side 
of  the  observer's  forehead,  if  the  right  eye  be  under  examination, 
and  tlien  by  motions  of  the  convex  lens  to  bring  the  macula 
lutea  into  view. 

After  this  Th^  Periphery  of  the  Fundm  m  every  direction  is 
to  be  examined  by  making  the  patient  look  upward,  downward, 
to  the  right,  to  the  left,  etc. 


Estimation  op  the  Refraction  by  Aid  of  the 
Ophthalmoscope. 

Fnirn  what  has  been  said  with  reference  to  the  Direct  Method 
of  ophthalmoscopic  examination,  it  will  have  become  evident 
that  this  meth'Kl  affords  a  means  for  determining  the  refraction 
of  the  eye. 

At  a  little  distance  from  the  observed  eye  into  which  light 
from  the  ophthalmoscopic  mirror  is  thrown,  the  surgeon  will  be 
able  to  see  some  of  the  details  of  the  fundus,  if  it  be  either 
myopic  or  hypermetropic;  but  if  it  be  emmetropic  he  will  be 
unable  to  do  so.  The  reason  for  this  is  that  in  myopia  the  raya 
coming  tiut  of  the  eye  form  an  inverted  image  at  the  far  point  of 
the  eye  in  the  air,  and  this  image  can  be  seen  by  the  observer 
who  accommodatt!*j  his  eye  for  that  point.  lu  hypermetropia  the 
rays  coming  out  divergently  from  the  eye  pass  into  the  observer's 
ey€>  and,  by  an  eflbrt  of  accommodation  on  his  part,  he  will  see 

upright  image  of  the  portion  of  the  patient's  fundus  oculi 

)n\  which  they  come.     But  in  emmetropia,  inasmuch  as  the 
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eome  out  parallel,  those  from  any  two  pnints  (m*  «,  Fig.  45) 
It  ft  »hort  distaDce  from  each  other  iu  the  fuDdus,  on  emergiog 
ti\»m  the  eye,  diverge  quickly  from  each  other,  and  the  observer 
a  lilile  way  off  (at  A)  receives  Done  of  them  into  his  eye,  or  ob- 
tains only  an  indistinct  image,  or  red  glare.  If  he  go  very  close 
to  the  eye,  he  can  see  details. 

If,  on  the  observer  moving  his  head  from  side  to  side,  the  ves- 
sels, etc.,  of  the  oliserved  fundus  move  with  him,  the  case  is  one 
of  hvfiernietropia,  because  the  image  is  an  erect  one,  which  is 
flituated  behind  the  plane  of  the  pupil  to  which  it  is  referred.  If 
the  vessels,  etc.,  move  iu   the  opposite  direction  to  that  of  the 
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observer's  head,  the  observed  eye  is  myopic,  because  there  the 
image  is  inverted  and  in  front  of  the  pupil. 

For  the  quantitative  determination  of  ametropia  a  refraction 
ophthaimoflcopc  is  rrquired.  This  instrument  provides  a  num- 
ber of  convex  and  concave  lenses,  capable  of  being  brought  into 
position  behind  the  sight-hnle  in  rapid  succession  by  a  simple 
mechanism. 

It  is  necessary,  iu  the  first  instance,  that  the  surgeon  be  aware 
of  the  nature  of  his  own  refraction. 

Jf  the  Sunjeon  be  Emmetropic,  he  can  see  the  fundus  oculi  of 
an  emmetropc  in  the  upright  image  without  any  lens,  provided 
he  go   close   enough ;  as   the   parallel    rays   comitig   from    the 
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examined  eye  will  be  focused  oo   his  retina,  becauae  his  eye  is 
adapteil  for  parallel  rays. 

Iq  order  to  aee  the  fundus  oculi  of  a  hypermetrope,  without 
any  effort  of  accommoilation,  he  muBt  place  such  a  convex  lens 
behind  his  ophthalmoscope  as  will  render  the  divergent  rays 
coming  from  the  patient's  eye  parulkl,  before  they  pass  into  his 
eye.  This  lens  is  the  measure  of  the  patient's  hyperraetropia, 
because  it  shows  how  many  dioptries  the  eye  wants  of  being 
emmetropic ;  or,  in  other  words,  so  that  the  rays  coming  from 
it  nmy  be  made  parallel.  The  lens  Avhieh  makes  the  divergent 
rays  ctmiing  from  the  patient*s  retina  parallel  would  also  give 
to  paraJicl  rays  passing  into  the  eye  such  convergence  that  they 
would  meet  on  the  retina,  T.e.,  it  would  correct  the  hyperrae- 
tropia. 

The  emmetropic  surgeon  can,  of  course,  see  the  fundus  oculi 
of  a  hypermetrope  by  the  direct  method  without  the  correcting 
glass  if  be  use  his  accommodation  to  overcome  the  divergence 
of  the  raySf  and  this  is  usually  the  case  in  the  lower  degrees 
of  hypermetrupia.  The  surgeon  gradually  relaxes  his  accorn- 
niodaiion  acnjidlng  as  he  substitutes  convex  lenses  for  it»  until 
he  reaches  tlie  fimnge^t  lens  with  which  he  can  distinctly  see 
the  fundus.     This  is  the  correcting  lens. 

To  see  the  funilus  oculi  of  a  myope,  the  emmetropic  surgeon 
must  place  a  concave  glass  behind  his  ophthalmoscope,  in  order 
that  the  convergent  rays  coming  from  the  observed  eye  may 
be  made  parallel  before  they  pass  into  his  eye;  and  the  lowest 
concave  lens  which  enables  him  to  see  the  fundus  ocuH  is  the 
measure  of  the  myopia,  rs  showing  by  how  many  dioptries  it 
It  in  excess  of  emmetropia. 

The  emmetropic  surgeon  cannot  possibly  see  the  funrlus  oculi 

a  myope  without  the  correcting  glass,  as  the  rays  are  brought 

a  focus  in  front  of  his  retina,  and  if  he  uses  his  accommoda- 

^n  he   merely   makos  them  siill    more  convergent.     But,  by 

ias  of  an  effort  of  his  accommodation,  he  can  see  the  myopic 

ins  with  a  lens  which  over-corrects  the  myopia,  and   hence 
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the  iniportaDce  of  selecting  the    weakest  concave  glass   with 
which  the  fundus  is  distinctly  seen. 

If  the  surgeon  be  ametropic,  he  may  either  correct  his  ame- 
tropia by  wearing  the  suitable  lens,  and  then  proceed  as  though 
he  were  emmetropic ;  or  else,  and  which  is  perhaps  the  better 
plan,  he  may  add  or  subtract  the  amount  of  his  ametropia  from 
that  of  his  patient's.     For  example  :-^ 

'ri)c  Htjpermdropic  Surgeon  of,  say  3  D,  requires  a  -f  lens  of 
3  D  in  order  to  see  an  emmetropic  fundus  ociili,  this  lens  going 
altogether  to  correct  bb  own  defect.  If,  in  order  to  examine 
the  fundus  of  another  eye,  he  requires  a  -f  lens  of  6  D,  the 
examined  eye  roust  !>e  hypermetropic  3  D,  the  other  3  D 
going  to  correct  the  surgeon's  H,  If  he  be  able  to  see  the 
fundus  oculi  under  observation  without  any  lens,  it  shows  that 
that  eye  has  ao  excees  of  refraction  corresponding  to  the  want 
of  refraction  ill  bb  own  eye — that  is  to  say,  it  is  myopic  3  D. 
If  he  require  a  concave  2  D,  his  want  of  refraction — hiB  hyper- 
nietropia — is  not  enough  by  that  number  of  dioptrics,  and  he 
has  to  d«  with  an  eye  which  is  myopic  5  D  (3  D  H^  2  I)), 
Again,  if  he  can  see  the  fundus  distinctly  with  a  -r  lens,  .^ay  4- 
1.0,  which  is  less  than  his  own  correcting  gla^s,  this  shows  that 
►0  eye  he  is  exaniiuiug  is  myopic,  but  myopic  to  a  lesser  degree 
n  thi«  inntance  by  1  D— than  he  himself  is  hypermetropic, 
^hc examined  nye  here  would  he  M.  %Q  D  (t.c,  3.0  —  1.0), 
the  Siirrf^m  br  Xhjnpie,  eny  2  I>,  he  requires  a  —  2  D  to 
B  fundtJa  of  an  emmetropic  eye,  this  lens  going  wholly  to 
lis  own  ametropia.  If  ho  see  the  fundus  with  a  —  7  D, 
M.  5  n,  because  2  D  has  been  used  in  cor- 
M.  If  he  be  ablt*  lo  see  a  fundus  without 
'ient  has  H.  2  D,  the  want  of  refraction  in  the 
nsfii  ■  uf  refraction  in 

It  »■  a  -|-  lens  of  7 

Ibitl  his  ex€«KS  of  refractiuQ  is  fiot  able  to 
tafhci  of  refraction  in  his  patient's  eye,  and 
L  ^fc  *J  1>  '2  I)  +  7  I)}.     If  ho  have  to  use 
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ft  —  lens,  say  —  1.0,  which  is  less  than  his  own  correcting  glass, 
this  shows  that  the  eye  he  h  examining  is  hypermetropic  to  a 
tester  degree — in  this  instance  by  LO  D — than  he  himself  Is 
myopic,  and  the  hvpermetropia  here  would  be  1.0  D  (i.  «.,  2  0 
—  1  OX 

The  Erisienec  and  Dff/ree  of  A«tifpnatism  may  be  Determined 
with  the  Ophthrtlnwscope, — We  know  that  astigmatism  is  present, 
if,  in  the  upright  image,  we  see  the  upper  and  lower  margins 
of  the  disc  and  the  horizontal  vessels  well  defined,  while  the 
lateral  margiad  and  the  vertical  vessels  are  blurred,  or  vice  versA, 
Again,  we  know  that  astigmatiain  is  present,  if.  in  comparing 
tht»  shape  of  the  uptic  disc  in  the  upright  and  inverted  images, 
we5nd  it  to  be  an  uval  with  its  lung  axis  perpendicular  in  the 
former,  and  with  its  long  axis  horizontal  in  the  latter,  showing 
that  the  refracting  media  are  more  powerful  in  the  vertical  than 
in  the  horizontal  meridian. 

We  may  ascertain  the  kind  and  degree  of  astigmatism  as 
follows:  If,  in  the  upright  image  with  relaxed  accommodation, 
we  can  see  the  retinal  vessels  in  one  meridian  distinctly,  while 
in  order  to  see  those  in  the  opposite  meridian  a  concave  or  con- 
vex lens  behind  the  ophthalmoscope  is  required,  we  know  that 
the  case  is  one  of  airaple  myopic  or  hypermetropic  astigmatism  ; 
the  eramelrupic  meridian  being  that  at  right  angles  to  t!ie  ves- 
sels *  seen  without  any  lens,  and  the  number  of  the  lens  indica- 
ling  the  amount  of  tinjetropia  in  the  other  meridian. 

lt\  in  the  two  principal  meridians,  two  concave  lenses  or  two 
eonvex  lenses  of  different  strength  be  required,  we  have  to  deal 
with  a  case  of  compound  astigmatism,  myopic  or  hypermetropic; 
le  greatest  error  of  refraction  being  in  the  meridiau  at  right 
to  that  one,  the  vessels  of  which  are  made  distinct  by  the 

roQgest  lens. 

If  a  ooncave  lens  be  required  to  bring  into  distinct  view  the 
Yeasela  in  one  meridian,  while  a  convex  lens  is  required  for  the 


*  Tbe  Temels  mtky  be  regardeil  as  lineSt  and  the  explanation  given  on 
pp.  42  and  49  applies  to  ibem  also. 
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opposite  meridian,  the  case  ia  one  of  mixed  astigmatism. 
Myopia  exists  in  the  meridian  at  right  angles  to  that  in  which 
the  vessels  are  brought  into  view  by  the  concave  lens,  and  hyper- 
raetropia  exists  in  the  opposite  meridian. 

I  would  again  impress  upon  the  reader  the  abaci u to  necessity 
of  thoroughly  relaxing  his  accommodation  in  all  examinations 
in  the  upright  image.  Paralysis  of  the  patient's  accommodation 
with  atropine  is  necessary  in  most  cases,  where  accuracy  in  the 
determination  of  the  refraction  with  the  ophthalmoscope  is  re- 
quired, and  can  hardly  be  done  without  in  cases  of  hypermetropia 
and  of  hyj>ernjetropic  astigmatism,  owing  to  the  cramp  of  ac- 
commodation which  is  almost  always  present, 

RETIKOeCOPY, 

Another  and  Y«rjiiwful  method  for  determining  the  retec* 
tion  by  the  ophthalmosoope  U  termetl  The  Shadow  Test,  or  Re- 
tinoscopy.  The  Ap|K«nioo«i  upon  which  this  method  depends 
are  due  to  the  play  of  light  wflectc<l  from  the  mirror  on  the 
fun<lufl  oruli.  Kithcr  a  tH^nc*vo  or  n  |»laue  ophthalmoscopic 
mirn>r  nmy  be  rmployinl.  I  invariably  use  a  plane  mirror;  but, 
AS  1  lM>lit*vc  the  majority  of  ophthalmologists  still  use  the  con^ 
cave  mirror  in  retlnotoopy,  I  ahall  describe  the  theory  and  use 
of  the  m^'liuHl  by  itt  aid,  and  then  that  by  aid  uf  the  jjlane 
mirror  will  he  readily  undeirstDod. 

If  the  rays  from  a  light  (L,  Fig.  4(5)  be  reflected  from  The 
Chtinn^  Mirror  (m)  of  an  ophthalmoscope,  they  cross  at  a  cer- 
tain (»oini  (vt)  and  form  there  an  inverted  image  of  the  tlarae 
and  then  diverge  again.  If  these  diverging  rays  be  made  to 
paas  through  a  convex  lens  (B)  placed  at  such  a  distance  in 
front  of  a  screen  {£)  that  the  rays  meet  at  a  focus  on  the  latter 
a  very  small  and  brilliant  upright  image  ( O)  of  the  flame  is 
there  forraeil,  surrounded  by  a  deep  shadow.  If  the  screen  be 
move«l  slightly  toward  the  lens  (to  II),  so  that  the  focus  of  the 
rays  would  lie  behind  it,  or,  if  it  be  removed  slightly  awav  from 
the  lens  (to  M)t  so  that  the  focus  come  to  lie  in  front  of  it  the 
brilUanoy  of  the  image  on  the  screen  and  the  intensity  of  the 
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v-^  o>f  light  and  shade  in  the 
M  aiim>r.     Now,  we  cannot, 
^  retina  directly,  but  only 
'^  '-ill  iiifiuence  the  apparent 
>o  refractioij. 
..«Mtr^it  the  rays  coming  out  of 
mk^rtrgetn,  respectively;  and, 
-i^  Mttf  formed  by  them*  in  the 
'^  hy  the  mirror  is  perceived. 
-  >    I  more  than  1  D,  the  observer 
►  ^  ll*e  flame  on  the  fundus  of  the 
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obeerved  eye,  but  a  real  inverted  aerial  image  formed  between 
his  mirror  and  the  observed  eye.  The  reason  of  this  ia,  that  the 
rays  coming  out  of  the  patient's  eye  are  convergent,  and  meet 
at  a  focus,  whicli  ia  the  far  point  of  the  eye,  and  form  there  an 
inverted  image  uf  the  object  from  which  they  come,  and  which, 
IQ  thi»  instance,  is  an  upright  image  of  the  flame  (the  iJlumin- 
Bt^darea).  When,  therefore,  the  upright  image  on  the  fundus 
movQB  against  the  mirror,  the  inverted  image  (which  is  what 
the  observer  «ee*)  moves  in  the  opposite  direction,  *.  e.,  with  the 
mirror.  For  example,  if  in  Fig.  47  we  suppose  a  to  he  the  po- 
fition  of  the  Image  on  the  fundus  of  a  myopic  eye,  and  a'  the 
poeition  of  it«  real  inverted  aerial  image,  a  motion  of  the  mirror 
to  m*  (the  rays  reflected  from  m'  are  omitted,  in  order  to  avoid 
conftiftion  in  the  diagram)  throws  the  image  of  a  to  a\  as  already 
explained,  hni  the  inverted  aerial  image  of  a  is  formed  at  a'  i 
••  e.,  it  seenia  to  have  moved  with  the  mirror. 

In  myopia  alone,  then,  does  the  image  move  with  the  mirror; 
while  In  emmetropia  and  hypermetropia  it  moves  against  the 
mlrn>r.  In  low  myopia  (1  D  and  less),  as  will  just  now  be  seen, 
the  image  also  moves  against  the  mirror. 

From  what  has  been  said,  it  is  evident  that  the  higher  the 
ametropia  (the  further  from  the  ecr«?cn,  in  Fig.  4<3,  the  focus  of 
the  ray»)  the  larger  and  feebler  the  illumination  becomes  (ie,, 
the  greater  the  circles  of  diflbsion),  and  the  more  crescentic  the 
margin  of  the  shadow,  l>ecause  it  is  the  margin  of  a  circle  of 
difTiuiion. 

Again,  the  extent  of  the  motion  of  the  image  and  its  rale  are 
in  inv<  i'<>rtion  to  the  degree  of  the  ametropia.     Thus^  if 

4'  ,  11 L  a  myopic  eye,  who»e  far  point  ia  situatetl  at  a', 
kotion  of  the  mirror  to  m'  may  be  supposed  to  throw  Uie 
kUiiited  part  to  a\  and  then  <7'  will  move  to  a^\  But,  if  the 
bo  of  less  degree,  so  that  the  far  point  ia  at  a",  the  same 
notion  of  the  mirror  will  throw  a^  to  €^,  and  the  distance  be- 
tween these  two  latter  points  is  evidently  much  greater  than  that 
helwwta  a'  and  a''.  In  a  hy|iermetropic  eye  (Fig,  49)  the  image 
may  be  supposed  to  be  formed  at  a,  and  a  motion  of  the  mirror 
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to  711  will  thrmv  it  to  a' ;  while  in  a  higher  degree  of  hypcrrae- 
tropia  it  would  be  formed  at  6,  aud  the  same  motion  of  the  mir- 
ror would  throw  it  to  b'.  The  distance  between  b  and  b'  is  niutih 
greater  than  that  between  a  and  a'. 

In  practicing  retinoscopy  with  the  concave  mirror  the  surgeon 


F«fi.  48. 


sitSi  1.20  m,  in  front  of  the  patient.  The  eye  to  be  examined  is 
^aliaded  from  the  direct  rays  of  the  lamp,  if  tlie  latter  be  placed 
beside  the  patient;  but  a  better  plan  ia  to  have  the  light  above 
his  head.    The  focus  of  the  mirror  &houId  be  22  cm^,  and  any 

Fig.  49. 


r  of  refmctioa  of  the  surgeon  is  to  be  corrected.    The  light 

ibrowD  into  the  eye  at*an  angle  of  about  15°  with  its  axia  of 

"  (t,  if  the  pupil  be  nt»t  under  the  influence  of  alro- 

tik  lutna  may  be  avoided.     In  children,  and  when 

pupil  i»  very  small,  it  is  advisable  to  dilate  it  with  atropine, 
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and  Uieu  the  region  of  the  macula  lutea  may  be  utilized.  When 
DOW  the  ophlhalmofcope  is  rotated  in  different  directions,  niotiona 
of  the  light  and  shade  on  the  fundus  oeuli  are  seen  in  the  pupil- 
lary areii.  The  surgeon  directs  hia  attention  to  the  edge  of  the 
Mfmdow  mthcr  than  to  the  illuminated  part,  for  ita  motion  ia 
more  eafiily  appreciated.  If  the  edge  of  the  shadow  move  with 
the  ujotioo  of  the  mirror,  nu^opia  ia  present;  if  it  move  against 
the  mirror,  emmetropia,  hypermetropia,  or  myopia  of  1  D  or 
less  is  present. 

The  reason  why  the  motion  is  against  the  mirror  in  casts 
of  M.  1  I)  and  leB8  io.  that  the  surgeon  being  seated  only  1.20  m. 
from  tha  eye  he  is  examining,  if  that  eye  have  a  myopia  of  1  D, 
Ita  far  pi^iot  is  so  close  to  his  eye  that  he  cannot  clearly  observe 
the  image  there  formed  ;  but,  if  the  myopia  be  of  even  slighter 
degree,  the  image  will  be  formed  bebiud  the  surgeon's  head,  and 
ho  geta  a  shadow  moving  against  the  motion  of  his  mirror,  be- 
cause the  image  he  then  sees  is  the  upright  one  on  the  patient*s 
fundus  oculi,  and  not  the  inverted  aerial  image. 

We  proceed  as  follows:  A  trial  spectacle-frame  ia  put  on  the 
jmtieul's  face.  If  the  shadow  move  with  the  mirror,  we  know  at 
onct^  the  eye  is  myopic.  To  find  the  degree  of  myopia,  the  sur- 
geon puts  a  low  concave-glass,  say  —  ID,  into  the  frame ;  and, 
if  the  shadow  still  move  with  the  mirror,  he  puts  in  a  higher 
number,  say  —  Lo  D,  and  so  on,  until  he  comes  to  a  glass  which 
makea  the  image  move  againijt  the  mirror.  If  this  be —  3D,  the 
myopia  \%  3  D.  It  might  be  supposed,  aa  the  shallow  now  moves 
ngninRt  the  mirror,  that  this  glass  over-corrects  the  myopia,  but 
this  ia  not  so  ;  because,  aa  already  explained,  when  the  myopia 
is  very  low,  the  image  \»  formet)  close  to  the  surgeon's  eye,  or 
behind  his  head,  and  he  consequently  geta  a  shadow  moving 
against  the  mirror,  although  low  myopia,  and  not  emmetfopia,  is 
present.  CbnsequenUy, — 0.5  D  or —  1  D  ha«  to  be  added  on  to 
the  lens,  which  gives  the  effect  of  no  distinct  shadow ;  or  rather, 
by  the  above  plan,  it  is  not  deducted  from  the  lowest  lens,  whicli 
mAki-.4  the  shadow  move  against  the  mirror. 

If  the  shadow  move  against  the  mirror,  we  have  to  determine 
7 
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whether  the  eye  be  emmetropic,  hypermetropic,  or  slightly  my* 
opic.  Should  the  illumination  be  bright  and  the  shadow  well 
defiued,  the  eye  is  emmetropic,  or  not  far  removed  from  it ;  and 
if  the  shadow  be  ill  defined  and  cre«centic  we  may  feel  sure  the 
eye  is  highly  hypermetropic.  We  first  put  on  -f  1  D,  and  if 
the  motion  be  still  against  the  mirror  the  case  is  one  of  hyper- 
metropia,  and  higher  numbers  are' at  ooce  proceeded  with,  until 
that  one  is  reache<l  which  ciiuses  the  shadow  to  move  with  the 
mirror.  The  measure  of  the  hyi>ermetropia  is  1  D  less  than  the 
gla^s  BO  found,  for  it  has  evidently  over-corrected  the  defect. 

If,  however,  on  putting  on  -|-  1  D  we  find  the  shadow  to 
move  with  the  mirror,  we  change  it  for  -f-  0.5  I) ;  and,  if  still 
the  motion  be  with  the  mirror,  the  eye  is,  beyond  doubt,  slightly 
myopic,  —  0.5  D  or  so.  But  if  with  +  1  D  the  shadow  move 
with  the  mirror,  while  with  -f  ^^^  it  continue  to  move  against 
it,  the  eye  is  emmetropic. 

It  may  be  found  that  in  two  opposite  meridians  there  is  a 
difference  in  the  motion  of  the  shadow,  and  this  leads  us  to 
diagnose  the  presence  of  astigmatism.  When  the  difference  is 
one  merely  of  rapidity  of  motion  or  of  intensity  of  illumination 
and  shadow,  we  know  that  we  have  to  deal  with  either  simple 
or  compound  astigmatism.  But  if,  in  the  two  meridians,  there 
be  A  difference  in  the  direction  of  the  motion,  then  it  is  a  caae 
of  naixed  astigmatism.  The  best  method  for  ascertaining  the 
degree  of  astigmatism  and  its  correcting  glass  ia  to  correct  each 
of  the  principal  meridians  separately  with  spherical  lenses.  In 
con3[>ound  astigmatism,  the  difference  between  the  two  lenses 
found  indicates  the  degree  of  astigmatism,  and  also  the  cylindri- 
cal lens  which,  combined  with  the  correcting  spherical  lens  for 
the  least  ametropic  meridian,  is  required  to  neutralise  the  delect. 
In  mixed  astigmatism  the  addition  of  the  two  numbers  gives  tlie 
cylindrical  lens,  while  one  or  other  of  them,  usually  the  -f  D,  is 
used  as  the  spherical  lens. 

With  The  Plane  Mirror  the  source  of  illumination  of  the 
observed  eye  is  not  ft  real  inverted  image  of  the  light,  as  in 
the  case  of  the  concave  mirror,  but  a  virtual  upright  image 
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line}  the  mirror ;  and,  as  this  image  moves  in  the  opposite 
direction  to  tht;  motion  of  the  mirror,  the  motion  of  it^  illii- 
tmnatiou  on  the  fundus  of  the  patleut'a  eye  must  be  v*iik  the 
mirrctr  in  all  ca^s,  and  not  against  it,  as  in  using  the  concave 
mirror. 

With  the  plane  mirror,  therefore,  the  shadow  is  aeen  to  move 
mlh  the  motion  of  the  mirror  in  H.  and  E.  But  in  M.  it  seems 
to  move  (itftifUHt  the  motion  of  the  mirror,  f(»r  what  we  here  wee 
is  an  inverted  image  of  the  fundus  situated  at  the  far  point  of 
the  eye.  If  the  myopia  be  high,  this  inverted  image  will  he 
cK>8e  to  the  eye;  if  low,  it  will  be  far  away  from  it.  In  using 
the  plane  mirror  it  is  important  to  remember  this  |K>int,  because, 
if  the  observer  go  nearer  to  a  myopic  eye  than  its  far  point,  he 
will  not  obtain  a  myopic  motion,  but  one  which  is  the  same  as 
that  in  K.  or  H.  .  Consequently,  in  using  the  plane  mirror,  the 
rule  is  to  go  n^  far  from  the  eye  under  exaniiuation  ns  possible. 
If,  at  the  beginuiug»  the  surgeon  retire  a  little  more  than  two 
metres  from  the  eye^  and  there  obtain  a  with-motion,  he  at  once 
knows  that  the  eye  is  not  myopic  0.5  D;  or,  if  he  stand  a  little 
more  than  four  metres  away,  and  obtain  the  is;ame  motion,  he  knows 
there  Is  not  a  myopia  of  even  0.25  D  present.  If  the  myopia  be 
high,  he  will  be  able  to  begin  dose  to  the  patient,  but  must 
gradually  retire  from  the  eye  as  he  increases  the  number  of  the 
concave  gla-Hs  put  up — for  the  far  [>oint  is  thereby  moved  further 
off— in  order  that  be  may  not  think  he  has  corrected  the  myopia 
before  he  really  hns  done  so.  Again,  if  at  every  distance  the 
motion  be  with  the  mirror,  the  surgeon  has  t*>  decide  whether 
this  indicate  K,  or  II,  He  does  this  by  putting  a  low  lens,  say 
i  0.ii5,  before  the  patieut's  eye.  and  if  then,  standing  at  a  dis- 
tiiuce  of  four  meiTCS,  the  motion  be  allered  by  this  glass  to  one 
it^ainst  the  mirror,  he  knows  that  the  eye  has  not  a  hyperme- 
tropia  of  0.25  D,  consequently  that  it  is  emmetropic;  but  if  thia 
lens  do  not  at  that  distance  €nu>ie  a  change  in  the  ra<»tion  of  the 
shallow  as  originally  obtained,  the  eye  must  bo  hypermetropic  to 
at  least  the  extent  of  0.26  D ;   and,  in  order  to  ascertain  how 
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much  more  of  H.  than  this  may  bepreseot,  it  is  uow  only  neces- 
sary to  go  on  iDcreasiug  the  strength  of  the  lens  iu  front  of  the 
patient's  eye.  until  one  is  reached  which,  at  four  roetreg  from  the 
eye,  produces  the  myopic  motion.  The  observer  knows  that  he 
has  now  slightly  over -cor  reeled  the  hy[termetropia  of  the  eye> 
and  that  the  next  lens  lower  is  its  measure. 

With  some  practice  it  h  possible,  unless  the  pupil  he  small,  to 
obtain  sufficient  light  from  the  fundus  with  the  plane  mirror  al 
a  distance  of  four  metres. 

I  find  this  method  much  more  easily  worked  thau  that  with 
the  concave  mirror.  It  has  the  advantage,  too,  of  not  requir- 
ing any  wearisome  additiou  to  or  subtraction  from  the  data 
obtained. 

The  pleasantest  plane  mirror  is  one  of  4  cm,  diameter,  and  of 
which  the  sight-hole  is  4  mm.  in  diameter. 


POOAL    OR   OBLIQUE    ILLUMINATION 

is  employed  for  the  examination  of  the  cornea,  iris,  and  tens. 
With  a  high  -f  lens  (16  to  18  D)  the  lij^'ht  of  the  gas  flame  is 
concentrated  on  the  part  to  be  examined  with  an  oblique,  oot  a 
perpendicular,  incidence  of  the  concentrated  rays.  Small  foreign 
bodies  in  the  iris,  cornea,  or  lena,  or  opacities  in  either  of  the 
latter,  c^n  be  thus  detected.  Extremely  delicate  opacities  in 
the  cornea  are  not  seen  beat  with  the  strongeat  ilhimiuation 
which  can  in  this  way  be  produced ;  but,  rather,  by  the  half- 
light  which  is  obtainable  at  the  edge  of  the  coue  of  light  pass- 
ing from  the  lens.  In  examining  the  centre  of  the  crystalline 
lens,  the  incidence  of  the  light  must  necessarily  be  more  per- 
pendicular. 
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THE  NORMAL  FUNDUS  OCULI  AS  SEEN  WITH 
THE    OPHTHALMOSCOPE. 

Refereoce  bad  beeo  made  to  the  enlargement  of  the  image  of 
the  fundus  oculi  seen  with  the  ophlhalmoscope.  The  cauge  of 
thiB  enlargement  i:*,  that  the  fundus  is  observed  through  a  diop- 
tric system^  at,  or  clode  to,  the  principal  focus  of  which  it  is 
situated^  and  which,  consequently,  magnifies  it  to  our  view.  The 
enlargement  of  the  inverted  image  is  not  so  great  as  that  of  the 
upright  image,  and  it  h  smaller  the  shorter  the  focal  length  of 
the  convex  lens  employed.  The  inverted  image  of  a  hyperme- 
trf)pic  eye  Is  larger  than  that  of  an  emmetropic  eye,  and 
the  latter  larger  than  that  of  a  myopic  eye.  It  is  possible 
to  determine  mathematically  the  degree  of  enlargement  of  the 
image. 

The  Optic  Papilla.— This  is  the  first  object  to  besought  for  by 
the  observer.  It  presents  the  appearance  of  a  pale  pink  disc, 
somewhat  oval  in  shape,  its  long  axis  being  vertical.  Occasion- 
ally the  long  axis  lies  borizoDtally,  and  sometimes  the  papilla  is 
circular.  The  papilla  is  generally  surrounded  by  a  white  ring, 
more  or  less  complete,  lulled  the  sclerotic  ring,  and  oflen,  outside 
this  again«  by  a  more  or  leas  complete  black  line,  the  choroidal 
ring.  The  sclerotic  ring  is  due  to  the  choroidal  margin  nut 
coming  quite  up  to  the  margin  of  the  papilla,  the  foramen  in 
the  choroid  for  the  passage  of  the  optic  nerve  fibres  being  some- 
what larger  than  that  in  the  sclerotic,  and,  consequently,  a 
narrow  edging  of  the  white  sclerotic  is  exposed.  The  choroidal 
ring  \b  the  result  of  a  hyper-development  of  pigment  at  the 
margin  of  the  choroidal  foramen.  The  complexion  »if  the  optic 
papilla  results  from  the  pink  hue  derived  from  its  fine  capillary 
vessels,  combined  with  the  whiteness  of  the  lamina  cribrosa  and 
the  bluish  shade  of  the  nerve  fibres.  It  is  frequently  not  equal 
all  over,  but  is  paler  on  the  outer  side,  where  the  nerve  fibres 
are  often  fewer  than  on  the  inner  side.  The  apparent  color  of 
the  papilla  depends,  also,  upon  the  complexion  of  the  rest  of  the 
fuudufl.     If  the  latter  be  highly  pigmentedj  the  papilla  appears 
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[Mde  iQ  eontffkrt ;  wKUe,  if  there  be  but  little  pigmeDt  in  the 
dloiviil,  iht  (Mipilla  may  appear  very  pink.  The  complexion  of 
every  normal  (mpilla  is  not  identical,  and  care  must  be  taken 
aot  to  make  the  diagnosis  **  Hy|)€nt'mia  of  the  papilla/'  where 
■lerrly  a  high  physiological  complexion  is  prej?eut. 

A  physiological  excavation  of  the  optic  papilla  is  oilen  met 
with.  It  is  always  on  the  tem{)oral  side  of  the  papilla,  and  can 
be  recognized  from  the  parallax  *  which  may  be  produced,  and 
from  the  paleness  of  this  portion  of  the  papilla.  When  the  exca- 
vation IS  very  deep,  one  may  sometimes  observe  the  lamina 
cribro&a  in  the  forju  of  gray  spots  (the  nerve  fibres),  surrounded 
by  white  lines  (the  fibrous  tissue  of  the  lamina;. 

A  physiological  differs  upljihalmoscopically  from  a  pathological 
excavation,  by  the  fact  that  it  doe^  not  reach  the  margin  of  the 
papilla  all  round.  It  is  caused  by  the  crowding  over  of  the 
nerve  fibres  to  the  inner  side  of  the  papilla.  Yet  sometimes  a 
healthy  optic  papilla  will  be  met  with,  in  which  the  excavation 
apparently  reaches  the  margin  all  rcmud.  Doubtless,  in  such 
ctaes,  the  thickne^  of  the  translucent  nerve-fibre  layer  alone  it  is 
which  is  interposed  between  the  sclerotic  margin  and  the  nmrgin 
of  the  cup  all  round. 

The  Normal  Retina  is  so  translucent  that  it  cannot  be  seen  ; 
or,  at  most,  a  ahiromering  reflection,  or  shot-silk  appearance,  is 
obtiiine<l  from  it,  particularly  about  the  region  of  the  yellow 
spot  an<l  along  the  vessels,  but  also  toward  the  equator  of  the 
eye,  and  es|M3ciaIly  in  dark  eyes  and  in  young  people. 

A  iHJCuliar,  but  physiological,  appearance,  known  as  "opaque 
uervo  fibres,'*  is  occasionally  seen.  It  is  produceil  by  some  of 
the  nerve  fibres  forming  the  internal  layer  of  the  retina  regain- 
ing the  medullary  sheath  on  the  distal  aspect  of  the  lamina 
cribrosa,  or  near  the  margin  of  the  papilla,  which  they  had  lost 
in  the  optic  nerve  just  before  entering  the  lamina  cribrosa ;  the 
rule  being  that  the  nerve  fibres  lose  their  medullary  sheath  at 
the  latter  place  defmitely,  and  enter  the  retina  as  axis  cylinders 
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oulj,  and  bence  are  quite  translucent.  Instead  of  that,  in  these 
cajses  their  fibres  reflect  the  light  strongly, giving  the  efiect  of  au 
intensely  white  spot,  commencing  at  the  papilla,  extending  more 
or  less  into  the  surrounding  retina,  and  terminating  in  a  brush- 
like extremity.  This  appearance  is  constant  in  the  rabbit's 
eye. 

The  Haciila  Lutea  is  generally  seen  as  a  bright  oval  ring  with 
its  long  axis  hori-itontal,  this  ring  being  probably  a  reflex  from 
the  surface  of  the  retina.  It  is  remarkable  that  this  halo  is  not 
visible  with  the  direct  method  of  examination — a  fact  due,  prob- 
ably, to  the  illominatiou  being  much  weaker  than  with  the 
indirect  method.  The  area  inside  the  ring  is  of  a  deeper  red 
than  the  rest  of  the  fundus,  and  at  its  very  centre  there  is  an 
intensely  red  point,  the  fovfa  centralis. 

The  General  Jundiia  Oculi  surrounding  the  optic  papilla  and 
macula  lutea  varies  a  good  deal  in  appearance,  according  to  the 
amount  of  pigment  contained  in  the  choroid  and  in  the  pigment- 
epithelium  layer  of  the  retina.  L  If  there  be  an  abundant  sup- 
ply of  pigment  in  each  of  these  positions,  the  choroidal  vessels 
are  greatly  hidden  from  view,  aud  the  effect  is  that  of  a  very 
dark  red  fundus.  2*  If  there  be  but  little  pigment  in  the  pig- 
ment-epithelium layer,  the  larger  choroidal  vessels  may  be 
visible,  and  the  fundus  may  appear  to  be  divided  up  into  dark 
islands  surrounded  by  red  lines.  3.  If  the  individual  be  a 
blonde,  there  is  little  pigment  either  in  the  pigment-epithelium 
layer  or  in  the  choroid,  and  the  fundus  is  seen  of  a  very  bright 
red  color,  the  choroidal  vessels  down  to  their  fine  ramifications 
being  discernible.  In  atbiuoe  even  the  choroidal  capillaries 
may  be  seen. 

The  Eetinal  Vessehi,— The  arteries  are  recognized  as  thin, 
bright  red  lines  running  a  rather  straight  course,  in  the  centre 
of  each  of  which  is  a  light-streak  due  to  reflection  from  the 
tense  coat  of  the  vessel.  This  light  streak  divides  the  vessel 
into  two  red  lines.  The  veins  are  darker,  wider,  and  more 
tortuous  in  their  course  than  the  arteries,  and,  their  coats  not  being 
BO  tense,  the  light-streak  is  very  much  fainter. 
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On  rMMsldttf  lb«  lerel  af  the  nerve-fibre  layer  of  the  retina, 
UMC«iitim]  urtcry  and  vein  divide  into  a  principai  upper  arnl 
loiW  bflMch,  This  first  branching  often  takes  place  earlier  in 
ibemn  ihmi  in  the  artery,  anil  the  farmer  may  even  branch  before 
•|ipeariug  ou  the  papilla,  as  in  Fig,  50,  The  second  branching 
way  take  place  iji  the  nerve  itself;  and,  when  this  occurs,  it  will 
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appear  a^  though  four  arteries  and  four  veins  spran^^  from  the 
optio  papilla;  but,  more  usually,  this  branching  occurs  on  the 
papilla,  as  in  Fig.  50.  The  vessels  produced  by  this  second 
branching  pass  respectively  toward  the  median  and  temporal 
»!de  of  the  retina,  and  are  termed  by  Magnus  the  Art  and  Yen. 
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nasalis  and  temporalis  sup.  aod  inf.  (lu'de  Fig<  50).  The  tem- 
poral branches  run  in  a  radial  direction  toward  the  anterior 
part  of  the  retina.  A  amall  horizontal  branch,  the  Art.  and 
Ven.  mediana  of  Magnus,  from  the  first  principal  branches,  is 
found  pasaing  toward  the  nasal  side  of  the  retina.  The 
temporal  branches  do  not  run  in  a  horizontal  direction,  but 
make  a  ditour  round  the  macula  lutea,  sending  fine  branches 
toward  the  latter.  Two  or  three  minute  vessels  from  principal 
branches  run  directly  from  the  pajjillH  toward  the  macula 
lutea;  and  around  the  macula  lutea  a  circle  of  very  fine  capillary 
vessels  is  formed^  which  cannot  be  diBtinguished  with  the  ophthal- 
moscofw ;  but  no  vessels  run  to,  or  cross  over,  the  fovea  centralis 
itself.  The  retinal  arteries  do  not  anastomose^  nor  do  the  larger 
retinal  veins.  The  small  retinal  veins  have  some  slight  anasto- 
moses near  the  ora  serrata. 

No  pulsation  of  the  arteries  is  observable  in  the  normal  eye. 
In  the  larger  veins  near  or  on  the  optic  papilla,  or,  more  usually, 
just  at  their  point  of  exit,  a  pulsation  may  sometimes  be  seen. 
This  venous  pulsation  is  due  to  the  following  sequence  of 
events:  Systole  of  the  heart;  diastole  of,  and  high  tension  in, 
the  retinal  arteries;  consequeDt  increaseil  pressure  in  the 
vitreous  humor;  communication  of  this  to  the  outside  of  the 
walls  of  the  retinal  veins,  impeding  the  flow  of  blood  through 
them,  especially  in  their  larger  trunks,  which  offer  little  resis- 
tance, or  at  their  exit  from  the  eye,  where  they  offer  the  least 
resistance ;  and  in  this  way  the  veins  are  emptied  :  the  blood 
gradually  coming  on  from  the  capillaries  overcomes  the  resist- 
ance, and  the  veins  are  for  a  moment  refilled.  The  phenomenon 
can  he  most  readily  observed  if  the  normal  tension  of  the  globe 
be  slightly  increased  by  pressure  of  a  finger. 


CHAPTER  IV. 


DISEASES  OF  THE   CONJUNCTIVA. 

Hyperemia  of  the  Conjunctiva.— In  thi;*  cniiilitiun  the  blood- 
vessels uf  the  palpebral  coDJuoctiva  especially  are  engaged. 
Slight  cheraosis  sotaetimee  appears,  small  vestek's  may  form,  and 
there  may  also  be  some  swelling  of  the  papillae  and  develop- 
ment of  lymph  follicles.  There  is  not  any  abnormal  discharge 
from  the  conjunctiva,  and  herein  lies  the  chief  point  of  difference 
between  this  atfeetion  and  simple  eoujnuctivilis. 

CauiS€8, — Foreign  bodies.  Foul  air,  or  air  loaded  with  tobacco- 
smoke.  Alcoholic  ex cei!8C3.  Accommodative  asthenopia.  Steno- 
sis lachrymalid,  and  other  forms  of  lachrymal  obstrnction.  The 
ties  of  unsuitable  s|x*ctacles,  or  the  use  of  the  eyes  for  near  work 
without  spectacles  when  the  condition  of  the  accommodation 
(e,ff.^  hypermelropia,  presbyopia)  requires  them. 

Stjmpiom^, — The  eyes  are  irritable.  There  is  lachrymalion  and 
photophobia,  with  hot,  burning  sensations,  and  seusatiinis  as  of  a 
foreign  body  in  the  eye,  and  the  eyelids  feel  heavy.  All  these 
symptoms  are  aggravated  in  artificial  light. 

Trmimeni. — In  adilitiou  to  the  removal  of  the  cause,  iced 
compresses  are  to  be  applied  to  the  closed  eyelids  for  twenty 
minuter  several  times  a  day,  and  the  instillation  of  a  drop  of 
tincture  of  opium  and  distilled  water  in  equal  parts  morning  and 
evening  will  be  found  beneficial.  It  is  also  desirable  to  wash  out 
the  lachrymal  passages  with  an  Anel's  syringe,  even  where  no 
decided  lachrymal  obstruction  is  present. 

The  eyes  should  be  protected  from  glare  of  light  by  dark 
glasses,  and  out-of-door  exercise  is  to  be  recommended. 

ConjunctivitU  in  general.— lu  addition  to  hypenumia,  there  is 
here  abnormal  secretion.    There  are  several  forms  of  conjuoc- 
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tiviti&i  the  discbarge  from  each  being  more  or  lem  cootagious. 
The  secretion  from  any  given  form  will  not,  however,  always  re- 
produce that  form,  but  may  give  rise  to  another  of  greater  or  leas 
severity.  Infection  takes  place  by  the  direct  application  of  the 
secretion^  or  al»o — it  is  very  generally  thought — through  the  air, 
in  which  float  particlee  of  the  infecting  8ul>*tauce.  Thi^  latter 
mode  is  especially  liable  to  exist,  it  ia  »aid,  in  an  ill-veutilnted 
room,  where  a  number  of  ()eople  affected  with  conjunctival 
diseases  are  lodged  with  others  who  possess  healthy  oye9,  e.g.,  in 
crowded  charity-schools.  The  palpebral  conjunctiva  ia  often 
affected  when  the  bulbar  portion  remains  nornial,  and  the  con- 
junctiva of  the  lower  li<l  is  more  frequently  aliarked  than  that  of 
the  upper  lid. 

Catarrhal,  or  Simple  Acute,  Conjimetivitis,— In  mild  cases 
the  alTectiou  is  confined  to  the  palpebral  conjunctiva,  often  eveii 
to  the  conjunctiva  of  the  lower  lid;  but  in  the  severer  cajies  it 
extends  to  the  bulbar  conjunctiva.  Lymph  follicles  and  enlarged 
papilhe  are  frequently  present,  but  not  necessarily  so.  There  is 
a  sticky »  serous  secretion,  which  causes  the  eyelids  to  be  fastened 
together  on  awaking  in  the  morning,  and  sometitney  produccji 
ulceration  of  the  intermargioal  portion  of  the  eyelid-s  (inter- 
marginal  blepharitis).  Id  some  of  the  very  mildest  cases  this 
"stickiness"  or  "gumming"  on  awaking  in  the  morning  is  a 
valuable  diagnostic  sign,  for  it  is,  in  such  cases,  diflirnlt  or  ini- 
I)Oflsible  to  recognize  the  very  slight  variation  from  tlif  luMilihy 
appearance  of  the  conjunctiva. 

In  the  severer  cases  the  pupillyL^  are  markedly  swollen,  and 
may  even  conceal  the  Meibomian  glands  from  view.  Also  one 
often  sees  small  ecchymoses  in  the  bulbar  conjunctiva,  especially 
in  certain  epidemics.     But  these  have  no  serious  import. 

Minute  gray  infiltrations  sometimes  form  at  the  nnirgin  of  the 
cornea.  When  there  are  many  of  them,  they  may  become  con- 
fluent and  form  a  small  gray  crescent,  which  ulcerates,  and  thus 
a  crescentic  marginal  ulcer  is  formed,  and  very  occasionally  such 
an  ulcer  is  followed  by  iritis* 

The  catarrh  may  become  chronic,  and  then  the  papilhe  are 
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more  developedi  while  the  blepharitis  is  liable  to  extend  over  to 
the  cutis,  causing  eversiori  of  the  lower  puiictum  lachrymale  with 
resulting  stillicidiunif  and  this,  in  its  turn,  aggravates  the  con- 
junctival affectioD. 

The  Symptoms  are  those  of  a  severe  case  of  hypernemia  (sensa- 
tions of  sand  in  the  eye,  hot,  burning  sensations,  weight  of  the 
eyelid),  with  the  addition  of  the  anooyauce  consequent  on  the 
secretion^  which,  by  coming  across  the  cornea,  may  cause  momen- 
tary clouding  of  sight.  Photophobia  is  not  generally  severe  un- 
less there  be  some  corneal  complication. 

Causes. — Draughts  of  cold  air.  Contagion.  Foul  atmosphere. 
As  an  epidemic.  Foreign  boiiies.  As  a  sequel  (»f,  tir  attendant 
on,  scarlatina,  meas^les,  and  smallpox. 

Diagnosis, — The  presence  of  the  gummy  secretion  dtsitioguifthes 
this  affection  from  mere  hypenemia  of  the  conjunctiva.  A  com- 
mon mistake  amongst  those  not  familiar  with  eye  diseases  is  to 
regard  a  case  of  iritis  as  one  uf  simple  acute  conjunctivitis,  the 
redness  of  the  white  of  the  eye  in  the  former  ntfection  being 
taken  for  conjunctival  hypertemia,  etc. ;  and,  moreover,  a  slight 
secondary  conjunctivitis  does  undoubtedly  attend  many  cases  of 
iritis. 

The  circumcorneal  subconjuuctival  vessels,  derived  from  the 
anterior  ciliary  vessels,  are  those  which  become  engorged  in  iritis, 
and  their  engorgement  gives  rise  to  a  pink  or  pale  violet  zone 
around  the  cornea,  of  which  the  separate  vessels  cannot  be  dis- 
tinctly seen.  The  conjunctival  vessels  may  be  distinguished  from 
the  subconjunctival  or  ciliary  vessels  by  the  possibility  of  mov- 
ing the  former,  along  with  the  membrane  in  which  they  are,  by 
manipulations  which  can  be  made  with  the  lower  lid  of  the  pa* 
tient,  while  these  manipulations  do  not  affect  the  ciliary  vessels. 
The  separate  conjunctival  vessels,  too,  can  be  easily  distinguished, 
and  they  are  of  a  bright  red  color.  The  condition  of  the  iris 
itself,  however,  is  that  upon  which  ihe  diagnosis  finally  depends. 
(See  IriiiHj  Chap.  X.) 

The  Prognosis  is  good  if  there  be  no  reason  to  suspect  that  the 
mild  form  is  but  the  commencement  of  a  more  severe  infiamma- 
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^lon.     The  infiltrations,  and  even   the  ulcers,  whicb  Bom 
form  at  the  margin  of  the  cornea,  are  not  often  of  serious  inif#v 
aad  beal  accordiog  aa  the  treatment  restores  the  conjunctiva  to. 
lih. 

TVeatinenL—Co\d  or  iced  corapreasea,  with  the  use  of  a  4  per 
cent,  solution  of  horacic  acid  as  a  lotion,  should  he  used  fre- 
quently at  the  finst  onset,  and,  in  mild  cases,  will  alone  bring 
about  a  cure.  But  the  habit,  which  some  patients  so  readily 
acquire,  of  bathing  the  eyes  frequently  with  cold  water  ^houhl 
not  be  permitted^  for  it  is  deleterious  to  the  conjunctival  atietv 
tion.  When,  in  a  day  or  two,  the  irritation  and  swelling  have 
somewhat  subsided — or  from  the  very  commencement  if  there  be 
not  much  irritation — a  solution  of  nitrate  of  silver,  of  from  5  to 
10  grains  to  ^,  should  be  applied  by  the  surgeon  to  the  palpe- 
bral conjunctiva  with  a  camers-hair  pencil,  the  lid  being  well 
everted,  and  this  then  should  be  thoroughly  neutralized  with  salt 
water,  the  whole  being  finally  washed  off  with  plain  water.  The 
Ml    '  .n  is  to  be  repeated  in  twenty-four  hours,  by  which  time 

tl<  _  loss  of  epithelium,  the  result  of  the  superficial  sloughy 
will  have  been  repaired.  Immediately  after  such  an  applicatioD 
cold  sponging  or  iced  compresses  are  useful,  and  grateful  to  the 
patient.  The  greatest  care  is  required  in  the  use  of  nitrate  of 
silver  in  conjunctival  affections  for  any  prolonged  period,  lest  it 
cause  that  brownish  staining  of  the  membrane  called  Argyrosis 
{^aftynttus;^  gilvef) ;  thorough  neutralization  and  washing,  as  above 
recommended,  being  the  best  safeguards.  I  ara  opposed  to  the 
even  of  weak  solutions  of  nitrate  of  silver  as  eye-drops  to  be 

}d  at  home  by  the  patient,  for  ataining  is  very  apt  to  be  caused 
in  this  way. 

Should  the  surgeon  be  unable  to  see  the  patient  daily,  the 
allowing  simple  eye-drops  are  capable  of  effecting  a  rapid  cure 
'in  most  ca*cs  : — K.  Acid.  Boracici,  gr.  v;  Zinci  Sulph.,  gr.  i j  ; 
Tinct.  Opii,  7^  ;  Aq,  destill.  ad  5J ;  one  drop  in  the  eye  morning 
and  evening,  or  only  once  a  day  in  mild  cases.  Solutions  of 
altttii  (gr.  iv  tu  f  ^  j  of  water)  and  of  tannic  acid  (gr.  v  to  vlij  to 
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f  3  j  of  water)  are  often  preecribed,  but  are  not  so  eflectua!  as  the 
foregoJDg, 

A  weak  boracic  acidointmeDt,to  he  applied  along  the  margina 
of  the  lids  at  bedtime,  is  to  be  ordered.  It  prevents  the  *'  gnra- 
miness'^  in  the  morDing,  which  is  not  only  unpleasant  to  the 
patient,  but  is  also  injurious,  by  foi^teDing  the  eyelids  together 
arn!  fhns  preventing  i*ree  drainage  of  ihe  j^ecreliou- 

FoUicuIar  ConjimctivitiB. — This  is  catarrhal  conjunctivitis,  to 
which  h  added  the  presence  in  the  conjunctiva  of  small  round, 
pinkish  bodies  the  size  of  a  pin  s  head,  whit-h  disappear  com- 
pletely as  the  process  passes  ofl',  leaving  the  mucous  membrane 
as  heahhy  as  they  found  it. 

These  little  bodies  are  situated  chiefly  in  the  lower  fornix  of 
the  conjunctiva,  and  may  be  discovered  by  eversion  of  the  lower 
lid,  when  they  will  be  seen  arranged  in  rows  parallel  to  the 
margin  of  the  lid.  Whether  they  are  easily  4Jiscuvered  or  not 
ilepends  on  their  size  and  number,  and  on  the  amount  of  coexist- 
ing hyperaimia  or  chemosis  of  the  conjunctiva.  The  structure  of 
these  bodies  shows  them  to  be  lymph  follicles. 

Follicular  conjunctivitis  is  a  very  tedious  form,  lasting  often 
for  months.  According  to  S:enusch,  it  is  more  apt  to  give  rise 
to  marginal  ulceration  of  the  cornea  than  the  simple  catarrhal 
form  ;  but  I  have  not  myself  observed  this.  I  agree  with  those 
who  hold  that  the  disease  has  nothing  to  do  with  granular 
ophthahnia,  although  some  authors  regard  it  as  an  early  stage  of 
the  latter. 

The  Sifinptovis  are  much  the  same  as  those  of  catarrhal  con- 
junctivitis. Frequently,  there  is  little  or  no  injection  of  the 
bulbar  conjunctiva,  and  the  chief  symptom  is  asthenopia — an 
inability  to  continue  near  work  for  any  length  of  time — and 
much  distress  in  artificial  light.  Boys  and  girls  from  five  to 
tifleen  year?  of  age  are  those  most  liable  to  this  affection. 

Causes. — These  are  also  much  the  .«ame  as  in  simple  catarrhal 
conjunctivitis.  The  long-continued  use  either  of  atropine  or  of 
eaerine  is  liable  to  bring  on  the  disease. 
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Treatment. — The  remedy  I  have  found  most  useful  in  this 
trouhU^omc  aH'ectioo  is  an  ointment  of  flulphate  of  copper  from 
gr.  «.  to  gr.  ij  m  TJS  of  vaneline.  The  weaker  oiDtmeuU  ahoulci 
be  used  at  first,  an<l  luler  on  the  stronger  onet!,  if  it  be  faumj 
that  ibe  eye  ciin  bear  them.  The  size  of  half  a  pea  of  the  oint- 
ment is  insertetl  into  the  conjunrtival  sac  with  a  camel Vhair 
peniril  once  a  day.  Eye-drops  of  equal  parts  of  tincture  of  opium 
.ind  distilled  water  are  of  uae  in  some  case«;  and  the  eye-douche 
nhouh)  be  recommended.  Abundance  of  fresh  air,  with  change 
from  a  damp  climate  or  neighborhood  to  a  dry  one,  i^  of  impor- 
taDce.  If  the  une  of  a  eolution  of  atropine  have  induced  the 
dbc^ase,  it  should  be  discontinued;  and,  if  a  mydriatic  be  s^till 
re<|uireil,  a  solutiou  of  extrnrt  nf  lullndttuna  (gT,  viij  ad  J^)  may 
be  employed  tn  it««lead 

Spring  Catarrh  is  the  i >•  c  intiplicutiou  which  accompnnieB  that 
tHMibfeflumeatfeetiou  known  a.i  "  Hay  Fever/'  It  ih  nut,  strictly 
tipeaking,  a  eaUrrhal  an'ection,  IW  it  is  usually  unattended  by 

sretioUf  and  the  prefix  "Spring**  is  mispleading,  as  it  is  seen 
to  summer  and  aututnn.  The  hay  harvest  is  the  mo6t  com- 
tnoD  period  for  it,  owing,  probably,  to  certain  minute  particles 
which  then  float  in  the  air. 

The  bulbar  conjunctiva  is  chiefly  affected.  It  becomes  injected, 
•lightly  adenmtous,  ami,  close  ar(>un<]  the  cornea,  somewhat  ele- 
TAted,  with  grayinh  awelHngs,  The  margin  of  the  cornea  itself 
Is  apt  to  bcc^ome  invnde<l  with  minute  intiltrattons. 

SiMiie  individual!!  are  liable  to  be  attacked  at  eaeh  hay  bar- 
vcitv  The  chief  ayiwptom^  are  photophobia  and  lachrymation. 
The  affection  is  unattended  with  danger  to  the  eye. 

The  microscope  ahoww  (Uhtliofl')  that  the  conjunctival  gwell- 
ing  i«  ihie  to  hypertrophy  of  tht?  epithelial  layer  of  the  conjtinc- 
tiira  in  thia  aituatioo,  combined   with  8ub-eptthelia1   infiltration 
with  a  subatanee  which  is,  or  is  similar  to,  coagulated  albumin 
The  dee|ier  layer*  of  the  conjunctiva  remain  tolerably  normal. 

TretitftimL — ^ThiK  is  usually  an  exceetiively  troublesome  affec 
tiontocure.  Dark  r|rl|i;j?se»  for  protection  from  the  light,  weak 
a«trinj»cnt  collyria  «^«iulphale  of  zinc,  acetate  of  lead),  with   cold 
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spoQgiog,  or  the  doucbe,  are  useful ;  or  ioduform  ointmeDt  (1  in 
15),  a  little  put  into  the  eye  ooee  a  day.  Pagensteeher  highly 
recomraeuds  massage  twice  daily  in  conjunction  with  strong  pre- 
cipitate ointment. 

Granular  Conjunctivitis,  Granular  Ophthalmia,  or  Trachoma 
(alyy  called  Egyptian  Ophtbalmia  and  Military  Ophthalmia). — 
In  this  disease,  in  addition  to  the  usual  appearances  of  simple 
conjunctivitis,  there  are  developed  grayish,  or  pinkish-gray, 
bodies,  about  theaize  of  the  head  of  a  piu,  situated  in  and  close 
to  the  fornix  conjunctivae,  chiefly  of  the  upper  lid,  but  also  dis- 
seminated over  other  parts  of  the  membrane.  They  do  not 
form  on  the  bulbar  conjunctiva.  These  bodies  are  the  "gran- 
ules "  or  "  granulations,'*  and,  in  the  acute  form  of  the  disease, 
they  somewhat  resemble  the  follicles  of  follicular  conjujictivitis, 
but  are  paler,  not  so  apt  to  occur  in  rows,  and  are  more  isolated. 
Microscopically,  the  granulations  have  no  capsule,  as  have  the 
fotlicles,  but  seem  to  grow  from,  or  in,  the  stroma  of  the  con- 
junctlva.  In  the  acute  form  the  granulations  consist  of  lymph 
cells  alone,  but  in  the  chronic  form  this  is  true  of  them  only 
toward  their  surface,  while  at  iheir  bases  they  are  formed 
chiefly  of  connective  tissue.  They  are  to  be  regarded  as  new 
growths  in  the  conjunctiva. 

The  disease  comes  under  our  notice  in  two  forms,  the  acute 
and  the  chronic.  The  latter  may  result  from  the  former,  but, 
more  commonly,  we  find  it  as  the  primary  condition,  without 
any  appreciable  acute  stage  having  gone  before. 

Games, — Both  forms  are  contagious,  and,  probably,  the  infec- 
tion occurs  only  by  transference  of  the  secretion  from  one  eye 
to  the  other  by  means  of  fingers,  towels,  handkerchiefs,  etc. 
Hence,  the  more  slovenly  in  their  personal  habits,  and  the  more 
crowded  in  their  dwellings,  families,  schools,  regiments,  or  nations 
may  be,  the  more  likely  is  this  disease  to  spread  from  one  indi- 
vidual to  another  when  it  once  gains  a  foothold- 
it  has  been  stated  that  the  acute  form  is  often  epidemic  in 
places  where  the  hygienic  conditions  are  bad  ;  but  in  this  coun- 
try I  have  never  seen  it  as  an  epidemic,  and  sporadically  not 
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unen,  although  the  ehronic  form  is  extremely  common  Id  Ire- 
land. 

AmoiigBt  the  better  classes,  here  aod  elsewhere,  the  disease  is 
very  uncommon.  High,  dry,  mountaiiinus  countries  are  almost 
free  from  this  disease.  So  that,  probably,  the  atmospheric  coo- 
ditilioDs  play  some  part  in  the  etiology. 

Some  hold  that  the  affeclioM  is  deptudent  on  constitutional 
llsease,  such  as  scmfula,  tuberculosis, syphilis,  etc. ;  but  I  cannot 
indorse  this  view.  No  doubt  many  of  these  patieiits  are  aniemic 
and  nut  of  healths  but  this  is  due  to  the  moping  habits  they  con- 
tract and  the  little  open-air  cxerrise  they  take,  in  consequence 
nf  their  semi-bliudness. 

Acute  Granular  Ophthalmia. — As  already  stated,  this  is  an 
afl't:ctiou  rarely  8eeu  in  thi^  country*  Au  attack  commeuces 
with  ttwelling  of  the  upper  lid,  great  injection  of  the  whole  of 
the  bulbar  and  palpebral  conjunctiva,  an<l  swelling  of  the  papil- 
1»,  with  development  of  the  characteristic  "  grauulationa." 
There  may  be  but  little  discharge,  but  there  is  generally  much 
jachrymation.  with  photophobia  and  great  pain  in  the  brow  and 
re.     SuperHciul  marginal  ulcers  of  the  cornea  may  form. 

The  inHammatiou  and  papillary  swelling  increase  for  a  week 
or  so,  Id  such  a  degree  that  the  granulations  are  hidden  from 
view;  and  then,  taking  on  a  blenorrhfric  form,  the  process  grad- 
ually 8ub«i<les,  until,  in  the  course  of  two  or  three  weeks  longer, 
it  dii!tappears,  having  brought  about  absorption  of  the  granula- 
tions, and  ultimately  the  mucous  membrane  is  left  in  a  healthy 
«tule, 

li\  however,  in  the  blenorrhwic  stage  the  inflammation  be  ex- 
live,  tlie  eye  may  run  all  the  dangers  of  an  attack  of  acute 
*]>uru1«nt  coujuuctivitisi«  Or  if,  on  the  other  hand,  the  intlunima- 
tion  be  very  slight,  it  nmy  not  be  sufficient  to  eflect  abborptiuu 
of  thegrnnulntions,  and*the  process  may  run  into  the  chronic 
form. 

l^mimmt — It  is  desirable  to  abstain  from  active  measurea  in 
the  commencement  of  the  atfection,  owing  to  the  tendency  to 
natural  cure  which  is  often  present;  aud^  in  particular,  astringenta 
8 


hf  mtmm  f4  mAkiA^  fyticrtiot ,  mdk  ■<  aeetole  of  fead^  nitrte 
«^  ilfffff,  <ir  ivijtel*  ef  9B9pcr  n  •oklioM  of  »adi«B  stragtik ; 
4^  h  mmf  \m  mmtmvf  la  mm  fhtm  in  tmng  loliitiaBi*  or  to  m- 
frfi^  ll»«  mM  fliit%irt«l  irHfsie  of  nlver. 

i«ti«  Omilkf  OpMuOada.— The  first  onset  of  thia  Smmm 
k  ««Aiiii  wltki^ifit  (NlUfnmmikm,  mm!  it  theo  unmUeDded  bj  any  dk> 
:*l/imi,  #ff^si»|>t  thai  th^  eye  may  be  more  msily  irri- 
!„.  fKKitin?  lo  vaM  wtn*l^  foreign  bodies,  etc.,  or  more 

Miiily  WMiriciii  tiy  rimillufp  or  other  near  work.     If  auch  a  case 
"»tioo,  thi*  Cfiujuiictiva  will  be  fouod  free  from 
•   /  itiK,  but  j(niyi^h-white,  semt'traiiBpareiit  gnuiu- 

||||)on0«iif  thetixe  of  a  riifMVAtHMl  and  Iiwm,  will  be  seen  disseminated 
'  iviil  nurfa<j*Mind  protruding  from  it.     Gradually 

'  '^  givw  ixm  to  a  more  or   less  active  vascular 

riMiiUtnti,  Httf^tniiMt  with  «wetling  of  the  papilhc  aod  purulent  dis- 
ohiir^*^  in  »*hftrl*  lilvnnorrhtwi.  The  palienta  then  iK'gin  to  be 
lUCH'i*  Ju«MMiV4M>ioiR'iMl,  owing  to  the  diiAohargc,  which  obscures 
tbiiir  viaion,  and  to  Monrtaiiunn  of  wdghi  in  the  lids  and  of  foreign 
btidl(«i  ill  llm  wyii;  and  tUiji,  conprqui^ntly,  isgenernlty  the  oarlieet 
■lago  Hi  whli'h  Wf»  KIT  the  di«i»H»o.  The  enUrgeti  jMipilla^  8ome- 
KuM's  gr«iw  to  a  icrvat  «iizt\  ci)mpl(!tcly  hiding  th^  granulations. 
\\s  \\\U  ntnit^  \\w  granulatiouM  may  broon^r*  al)«K)rbe<i  and  the 
t|(«pa««'  »Mi«U^fgn  cuTv;  but,  mon*  oomnianly,  it  makee  ftirther 
pn>^n«A  Kr«i«K  gmnuUtiimit  apfx*ar»  wbiW  tb^\>ld  oi»«t  tBoretM 
U\  iUo  luiiit  iti<  V  «d\cu  become  coutiueni^  leaving  only  bef«  and 
f||k«r»  m^  I  rtaoular  mueooa  aM»iiilMrai»ek 

Vk^f  vbrv»i^U<  gramiUttoM ooonkt  of  lynfili-^iUiloinLrd tbfir 
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surface,  but  toward  their  bases  are  formed  chiefly  of  connective 
tisflue.  Gradually  the  cellular  elements  are  transforraed  into 
connective  tissue,  and  in  thia  way  cicatricial  degeneration  of  the 
conjunctiva  is  brought  about  at  each  spot  where  a  granulation 
wa«  seated. 


I 


V 


A,  Mn»cl«;  6  ft,  TiinuB  h«vinf  iind^rcoiie  fktlf  dog»Qer»Uoi) ;  «,  Atrophl«d  MeibomlAO 
Gland;  4  d,  Hrpertrnphied  PapUU;  ««C{oatrk1ftl  TImim  in  the  Ooi^uaetlr« ; /,  Tat- 
tua.— ArrnocA. 


As  the  disease  advances  the  submucous  tissue  becomes  tin  pli- 
cated in  the  connective  tissue  alterations,  while  the  tarsus  uuder- 
goeA  fatty  degeoeration  and  becomes  hypertrophied.     The  granu- 


^2 
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lations  disappear,  haviug  reduced  tbe  conjuuctiva  to  a  cicatrix. 
Contraclion  uf  the  diseased  coDJunctiva  on  tbe  inner  surface  of 
tbe  lid  causes  entropiou  and  distortion  of  the  bullis  of  the  eye- 
lashes, giving  rise  to  irregular  growth  of  the  latter,  with  resulting 
trichiasis  and  diMichtasia.  These  changes  are  represented  in 
Fig.  51. 

The  great  danger  of  granular  ophthalmia  lies  in  the  coraplica- 
tiona  which  may  attend  it,  or  which  follow  in  its  wake.  The 
tbrmer  consist  in  pannus  and  ulcers  of  the  cornea^  and  severe 
purulent  conjunctivitis ;  while  tbe  latter  are  the  distortions  of  the 
lids  and  eyelashes  just  referred  to. 

Pannus  {Lat^  a  cloth  rag}  presents  the  appearance  of  a  super- 
ticial  vascularization  of  the  cornea,  with  more  or  less  diffuse 
opacity  and  ofleu  small  infiltrations  (Fig,  52).  It  invariably 
commences  in  the  upper  portion  of  the  cornea,  extending 
generally  over  the  upper  half,  and  frequently  remains  confined 
to  this  region.      But  in  many  cases,  at  a  later  stage,  it  extends 

to  tbe  whole  sur- 
'  face  of  tbe  cornea, 

and  this  latter 
occurrence  often 
takes  place  almost 
suddenly,  and  the 
vascularization 
and  opacity  some- 
^^^/Csrx\    fi£5^HP^^*"  times   become   so 

"■^'^^N  i^JiBk  "^"^"^  intense  as  to  pre* 

sent  quite  a  fleshy 
appearance,  a  n  d 
to  CO  m  p  1  e  t  e  1  y 
hide  the  corres- 
ponding part  of  the  iris  from  view.  Histologically,  pannus 
consists  of  a  Dew  growth,  which  is  extremely  rich  in  cells, 
and  which  closely  resembles  the  conjunctiva  when  occupied  with 
condueut  granulations.  It  is  situated  between  the  corneal 
cftithelium  and  Bowman's  layer,  and  is  permeated  by  vessels 
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derived  from  the  conjunctival  veaaela.  After  a  length  of  time 
Bowman's  layer  becomes  destroyed  in  places,  and  then  the  cellu- 
lar iufiitratiou  gains  access  to  the  true  cornea  and  gives  rise  to 
permanent  changes  in  its  transparency  and  curvature^  In  some 
bad  cases  of  old-standing  panuus  the  latter  undergoes  a  connect- 
ive-tissue change.  It  Ihen  becomes  smooth  on  the  surface  and 
the  vessels  almost  disappear,  so  that  the  cornea  is  covered  with 
a  thin  layer  of  connective  tissue,  which  obstructs  the  passage  of 
light,  and  is  not  capable  of  cure. 

Another  result  of  pannys,  sometimes,  is  a  bulging  or  sta- 
phylomatous  couditiyu  of  the  cornea,  the  tissues  of  which  have 
become  so  altered  that  they  give  way  before  the  normal  intra- 
ocular tension. 

A  pannus  iu  which  as  yet  there  is  no  connective  tissue  altera- 
tion, and  where  there  is  no  staphylomatous  bulgiug,  is  capable 
of  undergoing  cure  without  leaving  any  opacity  behind,  except 
that  which  may  be  due  to  ulcers  that  have  been  present. 

Pannua  in  usually  a  painletss  aflection,  bntis  aometinits  aecuni- 
panted  by  photophobia  and  ciliary  neuralgia.  It  may  come  on 
at  any  stage  of  the  diseasCp  and  causes  defective  vision  in  pro- 
portion to  the  degree  and  extent  of  the  opacity.  Severe  pannns 
is  liable  to  induce  iritis. 

The  connection  between  panuus  and  the  condition  of  the 
lids  is  not  altogether  evident.  It  is  held  by  many  that  this 
corneal  affection  is  due  to  mechanical  irritation,  caused  by  the 
rough  palpebral  conjunctiva;  but  this  view  is  obviously  incor- 
rect, for  severe  pannusis  often  seen  with  a  comfjaratively  smooth 
conjunctiva,  while  with  a  truly  rough  conjunctiva  the  cornea  is 
frequently  perfectly  clear.  But  there  can  be  little  doubt  that 
panuus  is  analogous  to  the  granular  disease  in  the  conjunctiva. 
It  is»  in  fact,  the  same  disease  modi6ed  by  reason  of  the  diHerent 
tissue  iu  which  it  is  situated,  this  different  tissue  being  itself  a 
modification  of  the  conjunctiva  ;  and  it  would  seem  probable  that 
the  cornea  becomes  diseased  by  direct  inoculation  from  the  con- 
junctiva of  the  upper  lid.     Yet  it  is  remarkable  that  the  bulbar 
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conjunctiva,  lying  between  the  upper  margin  of  the  cornea  and 
the  fornix  of  the  upper  Hd,  never  becomes  diaeaeed. 

Prognosis. — At  any  period  prior  to  cicatrizalluii  of  the  con* 
junctiva  an  attack  of  purulent  blenDorrhoaa  is  liable  to  come  on. 
If  not  too  severe,  this  may  result  in  a  cure  by  absorption  of  the 
granulations,  and  should  not  be  checked.  If,  however,  the 
attack  be  very  severe,  the  eye  runs  dangers  similar  to  those  of 
an  ordinary  attack  of  purulent  conjunctivitis.  These  dangers 
are  less  the  more  complete  and  the  more  intense  the  paiinua. 

On  the  whole,  if  the  ditjeajse  come  under  treatment  at  an  early 
period,  it  may  be  hoped  that  vision  will  be  retained  in  a  major- 
ity of  cases,  although  a  radical  cure  may  be  difficult  or  impos- 
sible. These  cases  rec^uire  to  be  under  constant,  or  intermitting, 
treatment  for  long  periods,  often  for  years,  and  are  extremely 
liable  to  relapses, 

TrecUmetit^The  aim  of  this  is  to  bring  about  absorption  of 
the  granulations  with  the  greatest  possible  despatch,  in  order 
to  prevent  the  destruction  of  the  mucous  membrane  to  which 
they  tend.  No  caustic  application  should  be  made  with  the 
object  of  directly  destroying  the  graoulationa,  for  this  can  only 
be  done  at  the  expense  of  the  mucous  membrane  around  them. 
As  already  said,  in  cases  of  chronic  granular  ophthalmia  in 
which  a  bleunorrhceic  attack  comes  on,  when  this  passes  off  again 
the  granulations  are  found  to  have  become  much  fewer,  or  to 
have  quite  disappeared.  Following  the  hint  nature  thus  gives 
us,  we  should  endeavor  by  our  treatment  to  pro»iuce  a  certain 
papillary  reaction.  For  chronic  cases,  with  little  swelling  of  the 
papilhe  (bleunorrhiea),  and  with  little  or  no  cicatrization,  the 
best  application  is  the  solid  sulphate  of  copper  lightly  applied  to 
the  conjunctiva,  especially  at  its  fornix;  but  when  there. is  con- 
siderable papillary  swelling  I  prefer  a  10-grain  solution  of  nitrate 
of  silver,  properly  neutralized  after  its  application  with  a  solu- 
tion of  salt,  or  a  light  application  of  mitigated  lapis,  similarly 
neutralizefj.  An  interval  of  twenty- four  hours  at  least  should 
be  allowed  to  elapse  between  each  application,  whether  of  sulphate 
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of  copper  or  citrate  of  silver,  and  cold  sponging  for  fiAeen  min- 
utea  should  be  employed  immediately  after  the  application.  A 
change  of  treatment  will  be  oecasioually  required,  even  if  the 
remedy  first  used  answer  well  in  the  beginning,  and  one  or  other 
of  the  following  can  be  adopted:  Pure  carbolic  acid  liquefied 
has  been  uaed  *  with  good  resultsi,  but  I  have  no  experience  of  it. 
It  is  applied  with  a  camers-hair  pencil  and  the  excess  washed 
off  with  plain  water.  Liq.  plumb,  acetatifl  dil.,  never  to  be  used 
except  with  everted  lids,  and  washed  off  with  plain  water  by  the 
flurgeon ;  and  not  even  in  this  way  if  there  be  ulcers  of  the 
cornea,  as  the  corneal  tissue  forming  the  floor  of  the  ulcer  is 
liable  to  become  impregnated  with  a  white  deposit,  probably  the 
albuminate  of  lead,  which  is  by  no  means  eiisy  to  remove  by 
operation  subsecjuently.  Tannin  ointment:  Tannin,  gr.  j,  to 
vaseline,  nu,  the  size  of  half  a  pea,  to  be  put  into  ihe  eye  once  a 
day.  Sulphate  of  copper  ointment:  Same  strength  as  the  last, 
and  to  be  used  in  the  same  way.  Solution  of  alum  :  Gr;  x  to 
^  of  distilled  water;  one  drop  in  the  eye  once  a  day.  Where 
an  active  pannus  is  present  a  drop  of  solution  of  atropine  should 
be  instilled  into  the  eye  once  a  day  as  a  precaution  against  iritis. 

Some  surgeons  employ  scarifications  of  the  conjunctiva  when  it 
is  much  swollen  and  the  papllho  too  exuberant,  but  1  have  never 
adopted  them,  fearing  the  resulting  cicatrices. 

Again,  it  bas  been  proposed  to  excise,  or  abscise,  the  granula- 
tions, and  this  may,  perhaps,  be  allowable  if  they  are  isolated  at»d 
protrude  much  over  the  surface  of  the  coiijunctiva. 

8queeziug  out  the  granulations  between  the  thumb-nails  used 
to  be  practiced  by  the  late  Sir  William  Wilde,  of  Dublin,  and 
has  recently  again  come  into  use.  But  the  proceeding  of  expres* 
aiou  is  uowadayB  performed  by  tneans  of  an  instrument  instead 
of  by  the  6ngemails.  The  beat  instrumeut  for  the  purpose  is 
Xnapp's  roller  forceps  f  (Fig.  52  a).     Two  small  grooved  cylin- 


♦  Recently  again  by  E.  Treacher  CoHioat  Roy.  Lond.  OphtheU,  Hosp, 
Hep.,  Vol.  xi,  p.  340. 
t  Trana.  Anier,  Ophthal.  Soc.  for  1891. 
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dera  are  inserted  in  the  forked  ends  of  a  stroDg  forcepe,  so  thai 
they  roll  over  the  surfaces  of  a  body  which  may  be  grasped  be- 
tween them  wheu  the  iuatriiment  ia  drawn  upon.  The  retro- 
tarsal  fokl  of  the  lower  or  upper  lid  is  grasped  as  far  back  aa 
possible  between  the  cylinders,  compressed  and  drawn  upon,  and 
in  this  way  the  granulation  tissue  is  scjueezed  out  without  lacer- 
ation of  the  conjunctiva.  The  inatruineut  has  to  be  reinserted 
and  a  neighboring  part  of  the  conjunctiva  treated  in  the  same 
way,  and  so  on  until  the  whole  conjunctiva  of  each  atfected  eye- 
lid has  been  operated  on.  The  four  eyelids  may  be  manipulated 
at  one  sitting,  and  the  evacuation  should  be  so  complete  that  a 
repetition  of  the  prooeeding  will  not  be  reijuired.  Particular 
care  should  he  taken  to  reach  the  part  of  the  conjunctiva  which 
is  hidden  under  the  commissures.     If  the  tarsal  portions  are  af- 

FiQ.  62  4. 


te<l,  one  L^iiti'in  may  be  applied  t**  the  inner  ^urtnce  of  the 
lid,  and  the  instrument  ho  drawn  ncro^>>i  the  lid  that  the  other 
cylinder  pr(:M«e«  iho  granulations  out  of  the  tarsal  conjunctiva. 


A«  the  opcrr^*"  " 
it  is,  as  a  r* 
influence  uf  ^u 
pcrnian'-'  '1^    «" 
greatly 

Wil' 
to 


r»ninfiil,  and  cocaine  not  of  much  avail  in  it, 

*ldo  that  the  patient  should   be  under  the 

II*  cnite:*  arc   imraediately  and 

•ition,   while   othi'm,  although 

i»t  a  further  routine  treatment 

tieth<Ml  leads*  mi,;>j 

or  for  the  aecci' 

ris  tiie  ckairW\ix\ 
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is  claimed  for  this  niethod:  That  it  shorteDS  the  treatoieLit  of  all 
forms  of  the  disease;  that»  after  it,  existing  corneal  processea 
undergo  rapid  cure;  that  the  granular  disease  iti  the  palpebral 
coDJnnctiva,  although  not  directly  included  in  the  uperation,  dis- 
appears quickly ;  that  recurrences  of  the  disease  are  rarer  than  bj 
other  plans  of  treatment;  and  that  the  linear  eicatrii  which  results 
has  no  licrioufl  consequence,  and  is  as  nothing  when  compared  with 
the  extensive  cicatricial  degeneration  of  the  whole  mucous  mem- 
brane, which  the  operation  is  calculated  to  prevent.  Supplemental 
treatment  with  the  customary  local  applications  is  employed  until 
the  cure  is  obtained.  I  have  myself  but  little  experience  of 
this  method, 

Inluaion  of  Jequirity  (Abrus  precatoriua,  Paternoster  Bean), 
long  used  in  the  Brazils,  has  been  introduced  to  the  notice  of 
European  surgeons  by  de  Wecker.  The  infusion  is  made  by 
macerating  154  grains  of  the  decor ticized  jequirity  seeds  in  16 
07«  of  cold  water  (a  3  per  cent,  infusion)  fi^r  twenty-four  hours. 
Twice  a  day,  for  three  days,  the  lids  are  everted  and  the  infusion 
thoroughly  rubbed  into  the  conjunctiva  with  a  sponge  or  bit  of 
lint.  The  result  is  a  severe  conjunctivitis  of  a  somewhat  croupous 
tendency  (even  the  cornea  being  often  hidden  by  the  false  riiem- 
brane),  accompanied  by  great  swelling  of  the  eyelids,  much  pain, 
and  conniderable  constitutional  disturbance,  rapid  pulse,  and 
temperature  of  100*^  or  more.  In  the  course  of  eight  or  ten 
days  the  inflammation  subsides,  and  the  cornea  in  many  cases 
will  then  be  found  to  be  free  from  pnnnus,  or  almost  so,  while 
complete  cure  of  the  granular  ophlhalmia  itself  is  rarer*  Iced 
compresses  to  the  eyelids  should  be  used  during  the  inflammation, 
A  fresh  infusion  (not  more  than  seven  days  old)  must  he  em- 
ployed in  order  to  secure  the  best  reaction.  The  majority  of 
surgeons,  amongst  them  myself,  find  the  remedy  harndei^fl,  if  not 
always  successful ;  but  a  good  many  cases  are  on  record  where 
violentdiphtheritic  conjunctivitis,  followed  by  hlenuorrluua  of  the 
conjunctiva  and  by  more  or  less  extensive  ulceration  of  the 
cornea,  and  even  complete  loss  of  the  eye,  was  produced.  I  have 
two  or  three  times  seen  a  small  superficial  ulcer  form  on  the 
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lower  third  of  the  cornea  without  further  injury,  De  Wecker 
regards  the  pregeoce  of  a  purulent  discharge  from  the  conjunc-' 
tiva  as  a  coutra-indication  for  the  remedy,  which  he  finds  ia  then 
liable  to  increase  the  intensity  of  the  blennorrhfea  in  a  dangerous 
degree.  Cases  where  there  is  little  or  no  pajnllary  swelling,  but 
nearly  dry  granulations  withpannus,  are  the  most  suitable  for  its 
use,  and  I  cannot  recommend  it  too  highly  in  theae  caj^es.  It  is 
marvelous  to  see  the  rapid  and  beautiful  cures  of  the  severest 
paunuB  by  this  remedy,  in  properly  selected  crises.  But  the 
presence  of  well-marked  pannus  of  the  cornea  without  ulceration 
is,  1  think,  the  only  thing  that  can  render  the  employment  of 
jequirity  justiiiable,  and,  in  addition  to  this,  the  conjunctiva 
should  be  free  from  blennorrhcea. 

The  occurrence  of  acute  dacryocystitis  sometimes  forms  an  un- 
pleasant coraplic-ation  of  the  jequirity  treatment,  even  in  cases  in 
which  the  sac  was  previously  quite  normal^  but  I  have  never  my- 
self seen  it  to  occur. 

After  the  subsidence  of  the  jequirity  inflammation,  some  of 
the  local  remedies  above  referred  to  should  be  regularly  applied^i 
fur  the  purpose  of  completing  the  cure  of  the  conj*inctival  con- 
dition. 

Besides  local  remedies,  it  is  of  great  importance  that  the 
hygienic  surroundings  of  patients  suflering  from  granular 
ophihalmia  be  seen  to,  and  that  they  be  obliged  to  spend  a  con- 
siderable time  daily  in  the  open  air. 

Jf  the  upper  lid  be  tightly  pressed  on  the  globe,  for  this 
pressure  varies  in  different  individuals,  an  impediment  ia  offered 
to  the  cure  by  any  method,  and  pannus  is  promoted*  It  is  then 
necesaary  to  relieve  the  pressure  by  a  cauthoplastie  operation. 
(See  Chap.  VI.) 

Peritomy. — ^This  procedure  is  for  the  cure  of  pannus  by 
destructioQ  of  the  vessels  which  supply  it,  and  is  as  follows: 
About  5  mm.  from  the  margin  of  the  cornea  an  incision  is  made 
in  the  conjunctiva  with  scissors,  and  carried  at  this  distance  all 
the  way  round  the  cornea.  This  ring  of  conjunctival  tissue  is 
then  separated  up  from  the  sclerotic  and  cut  off  at  the  corneal 
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margin  ;  and  the  uuderlyiug  connective  tissue  is  dissected  off  the 
corresponding  portion  of  the  sclerotic,  which  is  thus  laid  quite 
bare.  The  proceeding  is  not  always  gatiafactory,  and  of  late 
years  I  have  practiced  it  but  little. 

Acute  Blennorrhcea  of  tlie  Conjunctiva,  or  Fnrulent  Ophthal- 
mia.— We  most  commouly  find  this  very  dangerous  ntfection 
either  as  gonorrhoea!  ophthalmia  or  as  blennorrham  neona- 
torum. 

Etiology. — In  the  former,  the  etiological  n>oment  is  the  intro* 
duction  of  some  of  the  specific  discharge  from  the  urethra  or 
vagina  into  the  conjuuctival  sac ;  while,  in  the  latter,  the  iufec- 
tion  is  believed  to  take  place  either  during  or  just  after  the  pass- 
age of  the  head  through  the  vagina  by  an  abnormal  secretion 
from  the  latter  finding  its  way  into  the  infant's  eyes.  Inocula- 
tion may  also  occur  a  few  days  after  birth  by  pus  conveyed  by 
the  fingers  of  the  mother  or  nurse,  or  by  towels,  etc.,  used  for 
washing  the  child's  face.  It  h  never  due  to  exposure  t<»  strong 
light  or  to  cold,  as  is  popularly  supposed. 

The  more  severe  cases  of  blennorrhcpa  neonatorum  are  caused 
by  a  vaginal  discharge,  which  is  always  goiiorrha*aL  Neisser, 
who  first  observed  the  presence  of  a  peculiar  micrococcus  in  the 
gouorrhmal  discbarge,  also  found  the  gonoooccua  in  the  pus  from 
the  conjunctiva  in  casee  of  gonorrho?al  ophihalraia,  and  the 
same  micrococcus  has  been  found  in  the  conjunctival  discharge 
in  cases  of  blennorrboea  neonatorum.  But  the  slight  cases  of 
the  latter  affection,  which  amount  to  little  more  than  a  catarrh 
of  the  conjunctiva,  may  be  caused  by  a  vaginal  discharge  which 
is  not  of  the  specific  gonorrhieal  nature. 

If  the  infection  take  place  during  or  immediately  after  birth, 
the  dif^ease  appeurs  from  the  second  to  the  fifth  day,  according 
to  the  virulence  of  the  secretion.  If  the  inflammation  come  on 
later  than  the  fifth  day,  it  may  be  concluded  that  the  infection 
was  produced  by  the  vaginal  discharge  being  introduced  into 
the  eye  by  the  fingers  of  the  mother  or  nurse,  etc.  Acute  con- 
junctival blennorrhcea  also  comes  about  without  any  assignable 
cause ;  but,  iu  all  such  cases,  it  may  be  regarded  as  certain  that 
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the  introduction  of  some  iofcctive  pus  into  the  eye  hi 
place,  although  without  the  knowledge  of  the  patient. 

Symplotm  and  ProgrcM. — In  mild  cases  the  bulbar  conjunctiva 
may  be  but  little  or  not  at  all  affected,  the  palpebral  conjuDC- 
tiva  alone  becoming  velvety  and  discharging  a  small  amount  of 
pu8»  while  there  may  be  no  swelling  or  a?deraa  of  the  eyelids. 
Huch  mild  cases  are  not  uncommon  in  ophthalmia  neonatorum. 
In  severe  cases  of  blennorrhoia  of  the  conjunctiva  there  is,  soon 
after  the  onset,  serous  infiltration  of  the  palpebral  mucous  mem- 
brane— which,  consequently,  becomes  tense  and  shiny — serous 
chemosis  (/icvw,  to  gape  open*)  of  the  bulbar  conjunctiva, 
serous  discharge,  dusky  redness  and  swelling  of  the  eyelids — 
which  makeM  it  ditticult  to  evert  them — pain  in  the  eyelids,  often 
of  a  shooting  kind,  burning  sensations  in  the  eye,  and  photo- 
phobia. This  first  stage  lasts  from  forty-eight  hours  to  four  or 
five  days. 

Then  begins  the  second  stage,  in  which,  owing  to  swelling  of 
the  papillft*,  the  palpebral  conjunctiva  becomes  less  shiny  and 
mi»re  velvety,  while  the  dischnrge  niters  from  serous  to  the 
charactcHstic  purulent  form,  the  cheniotris.  however,  remaining 
anattered,  or  becoming  more  firm  and  fleshy.  The  swelling  of 
the  lids  continues,  the  upper  lid  often  becoming  pendulous  and 
hanging  down  ovit  the  under  ltd,  while  at  the  ^^ame  time 
it  becikuns*  I«w  Iruie  and  more  t»aiily  everted.     Gradually  the 

elw**"     '        "    :rof  the  conjunctiva  and  «iyclids  subside,  and 

'  the  mucoua  membrane  finally  being  left  in 

^  in  a  small  percentage  of  cases  in  which 
r,r.,M.j.4...  a  remains.    A  moderately  severe  attack  of 
al  bluiinorrha'ji  la.**ti  from  four  to  six  weeks. 

corneal  affections  form  the  great  s^uirce  of 

II. -II      They  occur  in  four  different  forms: 

of  Hubstanceou  any  part  of  the  cornea. 

a4  LII4'  '  tbe  Infiammatiou,  they  are  apt  to 


«  app«<u«nctt  produced  wboci  the  conjunctiira  in  thia 
nUeil  roond  ihs  margin  of  the  cornea. 
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go  on  to  form  deep  perforating  ulcere.  2.  The  whole  cornea 
cumcH  opaque  (JitTuacly  infiltrated),  and  toward  iu  centre 
tie  gniyii^h  :<p()ts  torin,  whicii  are  iutert^tiiial  abscesiHes  or  pnru* 
IcTit  iu nitrations.  3,  The  infiltration  may  form  at  the  margin  of 
the  cornea,  and  citcnd  a  considerable  distance  around  ita  circum- 
ference, giving  rise  to  a  marginal  ring  ulcer,  and,  later  on,  to 
sloughiug  of  the  whole  cornea.  4,  A  clean-cut  ulcer  may  form 
at  the  margin  of  the  cornea  without  any  puruletit  infdtration  of 
the  curtieaf  tissue,  and  may  alao  extend  a  long  way  round  the 
cornea.  Such  ulcers  are  partinilarly  apt  to  occur  where  there 
ia  much  chemosis  which  overlaps^  the  margin  of  the  cornea;  and, 
l>eing  hidden  in  this  way,  these  ulcers  are  easily  overlooked. 
The  chemosis  nhould  be  pushed  aaide  with  a  probe,  and  the^e 
fteculiar  ulcer*  Itioked  fur.     They  are  very  liable  in  perforate. 

All  the  foregoing  forms  of  corneal  complication  occur  both  iu 
ophthalmia  neonatorum  and  in  gonorrho'al  ophthalmia.  They 
may  ap|>ear  at  any  period  of  the  affection,  but  the  etirlicr  thuy 
occur»  the  more  likely  are  they  to  result  seriouwly. 

The  danger  of  theijc  ulcer*  eonsit^ts  in  the  perforation  of  the 
cornea  they  are  apt  to  produce,  of  which  more  later  on. 

The  uevcrer  the  case,  especially  the  more  the  bulbar  conjunc- 
tiva i»  involved  in  the  process,  the  more  likely  is  it  that  corneal 
eompticalious  will  arise.  For  the  corneal  process  is  to  be  rtv 
garded  aj<  the  result  of  infc('lion  by  the  conjunctival  secretion  ;  and 
this  infection  is  all  the  more  apt  to  occur  where  the  nutrition  of 
the  cornea  is  impeded  by  a  dense  cbemotic  swelling  of  the  bulbar 
conjunctiva.  Severe  chemosis  is  less  common  in  the  blennorrlura 
of  the  new-born  than  in  gouorrha^al  ophthalmia,  and  this  ts  the 
ehief  reason  fur  the  fact  that  the  latter  is  the  more  dangerous 
i'the  two.         • 

'/. — The  prophylaxis   of  purulent  ophthalmia    must 
litre  first  engage  our  attention 

The  prophylaxis  of  bleunorriia^a  neonatorum  it<  a  most  impor* 
tant  matter,  and  should  form  part  i)f  the  routine  of  lying-in 
practice.  Careful  disinfection  of  the  vagina  before  and  during 
birth,  and  the  most  minute  care  In  cleansing  the  face  and  eyee  of 


dtttnfect* 

sMOt)  are  to 
Ibaixi   very 
:  Wbeu, 
baih»  the 
T«8el,  the 
wool,  of  all 
Wfore  the  child  is 
of  ottrale  of  silver 
many  other  obstetri- 
%  «  nnirtnr  maaner,  id   their 
vbedier  or  not  it  be  sus- 
and  by  ite  aid  Cred^ 
^  o^tbaltnia  neonatorum 


wrtoiatiioD  depends,  probably, 
lairere  of  the  conjunctival 
in  them.    Other  anti- 
*««  ^Ms^tned  do  not  act  as  well|  for 
-^«ai  nftilwlium. 
.t.  1^  dniy  of  the  surgeon  to  ex- 
iHifer  of  their  carrying  auy  of 
w^  aad  to  charge  them  to  exer- 
their  hands  and  finger- 
Iwuid kerchiefs,  etc, 
vliMi  the  disease  has  once  broken 
.^  affection,  the  only  local  appU- 
loiious  (boric  acid,   corrosive 
or  Leiter*a  tubes.     With  the 
M  be  fVeely  washed  or  irrigated, 
:'aj;   out   the   conjunctival  sac,  a 
't  way  be  removed,  and  through 
^ud   therefore  this  method  is 
^.  or  Leiter's  tuljes,  should  be 
^ne,  with  a  pause  of  an  hour, 
ifPtMj.     In  thia  and  iu  the  next  stage; 
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the  chemosis  should  be  freely,  and  daily,  incised  with  Bciasore. 
If  the  swell  iog  of  the  lids  be  great,  the  ezterQal  can  thus  should 
be  divided  with  a  scalpel^  from  without,  leaving  the  conjunctiva 
uninjured,  in  order  to  reduce  the  teuj;iou  of  the  eyelids  ou  the 
globe,  and,  by  bleeding  from  the  small  vessels,  to  deplete  the 
conjunctiva.  Depletion  alone  can  be  obtained  by  leaching  at  the 
external  canthus,  and^  in  many  cases,  is  of  great  benefit  at  the 
very  commenceiuent.  If,  in  aduJti*,  the  chemosis,  palpebral 
swelling,  and  rapidity  of  the  onset,  indicate  that  the  inflammation 
is  severe,  it  is,  in  my  opinion,  well  to  place  the  patient  quickly 
under  the  influence  of  mercury  by  meani*  of  inunctions,  or  small 
doaes  of  calomel,  aa  by  this  means  the  chemosis  is  often  rap- 
idly brought  down  and  one  source  of  danger  to  the  cornea  re- 
moved. 

In  the  second  stage,  t.  e.,  when  the  conjunctiva  has  become 
velvety  and  the  discharge  purulent,  caustic  applications  are  the 
most  trustworthy,  and  in  this  respect  iodoform  and  other  lauded 
means  cannot  com|)«te  with  them.  The  application  employed 
may  be  a  solution  of  nitrate  of  silver  of  15  to  20  grains  in  .^  of 
water,  which  should  be  applied  by  the  surgeon  to  the  conjunctiva 
of  the  everted  lids  and  then  neutralized  with  a  solution  of  com- 
mon salt,  as  described  when  discussing  the  treatment  of  simple 
catarrhal  conjunctivitis.  Or,  the  solid  mitigated  nitrate  of  silver 
(one  part  nitrate  of  silver,  two  pari'*  nitrate  of  potash)  may  be 
used)  the  first  application  being  mild,  in  order  to  test  its  effect, 
while  careful  neutralization  with  salt  water  and  subserjuent  wash- 
ing with  fresh  water  are  nimt  important. 

The  immediate  effect  of  a  caustic  application  to  the  conjunc- 
tiva is  the  production  of  a  more  or  less  deep  slough,  under  which 
a  serous  infiltration  takes  place.  This  latter  increases,  and  finally 
throws  off  the  slough,  and  then  the  epithelium  begins  to  be  re- 
formed. From  the  time  the  slough  separates  until  the  epithelium 
has  been  regenerated,  a  diminution  in  the  secretion  may  be 
noted,  but  the  discharge  again  increases  as  soon  as  the  regener-. 
ative  period  is  ended,  and  this  now  is  the  moment  for  a  new 
application   of  the  caustic.     From   one   causttc  application  of 
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recommend  ila  use  in  these  cases,  I  employ  atropine  here  with 
the  ubjci't  of  diJirmi»hiug  the  tenilency  to  iritis.  Only  if  a 
marginal  ulcer  Bhuuh]  perforate,  vrith  prolapse  or  danger  of  pro- 
lapse into  the  opening,  i»  eserine  indicated,  ancl  then  simply  for 
the  purpose  of  drawing  the  iris  out  of  or  away  from  tlie  luTftjra- 
iwti,  by  tho  eoutractiuii  of  its  sphincter. 

On  the  first  jijifwarance  of  an  ulcer  or  infiltratii>u  of  iht  cor- 
nea,  hedtde^  the  use  of  atropine,  nothing  can  be  done  further 
tll^D  the  steady  continuance  of  the  conjunctival  treatment,  no 
remjasiou  or  relaxation  of  which  h  indicated*  or,  indeed, 
ftdroidsible.  (Jreater  care  is  now  requirexl  in  i; verting  the  lids, 
leat  pressure  on  the  globe  might  cause  rupture  of  the  ulcer  ;  and 
it  shotdd  he  remembered  that,  when  a  cai^e  of  acute  hlennorrh(ca 
first  preaenU  itself,  the  surgeon,  not  knowing  the  condition  of  the 
cornea,  must  u>^e  thv  utmost  caution  in  making  bis  examination, 
and  yet  munt  never  fail  to  get  a  view  of  the  cornea,  for  the  pur* 
piwe»  bt)th  of  prognoHia  and  of  treatment*  At  each  vi*"iit  the 
cornea  must  be  examined,  and  it  may  be  found  that,  tin  the 
conjunctiva)  process  aulmides,  any  existing  corneal  affection 
•Lso  progreescs  tfjward  cure,  infiltrations  becomirjg  alMorbed  and 
ul€er8  filled  up.  But,  even  though  the  conjunctiva  be  improving, 
und  »liU  more  »o  if  it  be  not,  the  corneal  jjrocess  may  progress, 
th«  bfdtratioD  becoming  an  uloer,  and  the  ulcer  becoming 
I      "      '     I  rr,  until,  finally,  it  perforates, 

fiiMil  uh'er  Iwjcome  deep,  and  seem  to  threaten  to 
p4*rforale,  paracentesis  of  the  floor  of  the  ulcer  must  be  reported 
In  without  delay.  By  thus  forestalling  nature,  a  short  linear 
opening  ia  Mubstiluted  for  the  circular  Iossj  uf  substance  which 
would  have  n^Hulted  in  the  ordinary  course  of  events.  Through 
ibis  ttnrnll  linear  (Opening  no  prolapse  of  the  iris,  or  eUc  a  rcta- 
tively  small  one,  takes  place,  and,  consequently,  the  ultimate 
state  of  the  eye  is  usually  a  better  one  than  it  would  otherwise 
The  reductiou  of  the  intra-ocular  tenaiou  after  the  para- 
proroottiii  healing  of  the  ulcer.  It  iu  often  desirable  to 
fte  the  aqueous  humor  by  opening  the  little  incision  \u  the 


jU, 


nT^ 


or  TB8  CYK» 

m  Uuot  probe,  on  each  of  the  two  days 


sfiootaaeously,  the  aqueous  humor  is 
iht>  ulcer  be  opposite  the  pupil  and  at  the 
,lhe  iris  must  come  to  be  a|)plied  ti>  the 
Ift^tiT  fttbcdittc*.  Sbgdd  tlie  latter  be  very  small,  the  Iri^  will 
ti/rn^y  tktMrvurWd  0T«r  it  and  pass  but  little  ioto  its  lumen^and, 
miMi  baftdnf  takftpboe,  will  be  caught  iii  the  cicatrix,  which  is 
Nat  «!ts^iiy  ar  ixil  al  all  raised  over  the  surface  of  the  coruea, 
twnJtiit^  conditioD  id  called  Ad terior  Synechia. 
u  tiw  p«Hbrati(Mi  be  larger,  a  true  prolapse  of  a  portion  of  the 
»tiaiaw  th^  l*im#o  of  the  ulcer  takes  place.  This  prolapse  may 
jg.  filliug  up  the  losai  of  aubstauce  and  keeping 
uf  th©  ijlobe,  but  not  protruding  over  the  level 
it  way  bulge  out  over  the  corneal  surface  as  a 
t'ij,  mid  may  then  play  the  part  of  a  dis* 
'•  *u:*iug  fresh  infiltratiou  of  its  margins, 
in  will  eventually  occur;  and  if  the 
iHcd  an  Adherent  Leucoma,  but  if  it 
Partial  Staphyloma  of  the  Cornea  is 

*arge,  involving  the  greater  part  of 

lie  whole  irb  and   closure  of  the 

t^n  rwuU  is  a  Total  Staphyloma  of  the 

^'  -   n   this  {Staphyloma,  or  it  may  retain 

lo  shrunken. 

til  of  a  receut  prolapse  of  the  iris 

tnctivitis  is  an  important  one.     It 

th<?  practice  to  abscise  small  iris- 

wiih  the  corner ;  or,  if  large,  to  cut 

'>  with  the  object  of  obtaining  flat 

a  tlial,  in  cases  of  blennorrho^a, 
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this  proceeiiiug  opens  a  way  tor  punileot  iDfection  of  the  deep 
parts  of  the  eye,  and  that  serious  coDseqiieoces  are  uot  rare.  He 
confiued  iuterfereoce  with  the  iris  in  these  eyea  to  incision  of  the 
prolapse,  when  it  seems  to  be  actiug  as  a  diatensor  of  the  open* 
ingf  causing  freah  lutiUration  of  the  cornea.  Un<ier  other  cir* 
cumstaoces  he  restricted  hia  treatment  of  the  prolapse  to  the 
instillation  of  eserine,  which  haa  a  marked  effect  in  ditninishiug 
the  size  of  the  protrusion. 

It  may  occur  that  on  the  surgeon's  visit  to  a  case  of  blenuur- 
rhcea  of  the  conjunctiva  he  will  lind  the  margins  of  the  eyelids 
gummed  together  by  sero-purulent  secretion,  while  the  eyelids 
are  bulged  out  by  the  pent-up  fluid  behind  them.  The  attempt 
to  opeu  the  eye  should  then  be  very  cautiously  made,  lest  some 
of  the  retained  pus  spurt  into  the  surgeon's  eye.  The  surgeon 
should  also  be  most  careful  to  thoroughly  w*ash  and  disinfect  his 
hands  and  nails  at  the  conclusion  of  his  visit. 

In  cases  of  blennorrhea  neonatorum,  when  the  ulcer  has  been 
small,  on  perforation  taking  place,  the  lens,  or  rather  its  anterior 
capsule,  comee  to  be  applied  to  the  posterior  aspect  of  the  cornea. 
The  pupillary  area  is  soon  filled  with  fibrinous  secretion.  The 
opening  in  the  cornea  ultimately  becoming  closed,  the  iris  and 
lens  are  pushed  back  into  their  places  by  the  aqueous  humor, 
which  has  again  collected.  Adherent  to  the  anterior  capsule  on 
the  spot  which  lay  against  the  cornea  is  a  morsel  of  fibrin,  which 
gradually  becomes  absorbed  by  the  aqueous  humor.  In  the  mean- 
time  changes  have  been  produced  by  this  exudation  on  the  corres- 
ponding intra-capsular  cells,  which  result  in  a  small,  permanent, 
central  opacity  at  that  place,  where  there  is  also  a  slight  eleva- 
tion of  pyramidal  shape  over  the  level  of  the  capsular  surface. 
This  couditiou  is  called  central  capsular  cataract,  or  pyramidal 
cataract,  and  rarely  results  from  corneal  perforation  m  adults. 

In  cases  of  blennorrhiea  neonatorum  an  intlammutory  swelling 

of  the  joints,  so-called  gonorrhoeal  arthritis,  is  very  occasionally 

Deutschmauu  *  found  the  gonococcus  in  the  fluid  removed 
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from  the  joints  in  two  such  cases,  while  other  observers  found  in 
their  cases  only  the  usual  pyngeuic  cocci. 

Croupous  Coiyunctivitis,— This  is  a  dise^e  of  early  childhood. 
and  h  not  common.  The  palpebral  conjunctiva  is  a  good  deal 
swulleii,  and  is  covered  with  a  false  membrane  that  may  be 
peeled  off,  leaving  a  mucous  surface  underneath,  which  bleeds 
tittle  or  not  at  all.  The  disease  is  not  a  severe  one,  and  does 
not  cause  secondary  corneal  affections  unless  when  the  bulbar 
conjunctiva  very  rarely  participates  in  the  attack.  It  must  not 
be  mistaken  for  diphtheritic*  coujuuctivitis,  from  which  it  is  read- 
ily distinguished  by  the  ease  with  which  in  it  the  false  membrane 
can  be  removed,  and  by  the  vascular  condition  of  the  underlying 
mucous  membrane. 

This  is,  in  fact,  nothing  more  than  a  severe  form  of  catarrhal 
conjunctivitis,  in  which  the  secretion  happens  to  be  rich  in 
fibrine,  and  hence  possefised  of  a  marked  tendency  to  coagulate 
on  the  surface  of  the  conjunctiva. 

Cnwies, — Contagion,  Epidemic. 

Treahneni.—lcet]  compresses,  or  Leiter's  tubes,  to  the  eyelids 
iluriug  the  croupous  stage,  with  antiseptic  cleansing  of  the  con- 
junctival sac  (Sol.  Hydrarg.  Perchlor.  1  in  5000,  or  Sol.  Acid 
Borac.  4  per  cent.).  Ko  caustic  should  be  used  in  this  stage,  as 
it  is  apt  to  produce  corneal  changes.  Bulphate  of  quinine 
sprinkled  on  the  conjunctiva  is  praised  by  some  surgeons  as  a 
iiaeful  application  at  this  period.  When  the  false  membrane 
oeases  to  be  formed  a  slight  blennorrhcca  comes  on,  and  this  is 
to  be  treated  with  nitrate  of  silver  applications  in  the  usual  way. 

Diphtheritic  Conjunctiviti*,— There  is  no  more  serious  ocular 
disease  than  thiw.  for  it  may  destroy  the  eye  in  twenty-four  hours, 
while  in  severe  cases  treatment  is  almost  powerless.  Fortu- 
nately, it  is  almost  unknown  in  these  countries,  while  in  Berlin 
it  used  to  be  so  frequetjt  that  von  Graefe  set  apart  two  wards  for 
it  in  his  hospital,  which  were  under  my  care  as  his  assistant. 
It  is  now  a  much  less  common  disease  there,  owing  probably  to 
the  improved  hygiene  of  the  city. 

The   subjective   symptoms  of  its  initial  stage   are  similar, 
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although  severer,  especially  m  the  matter  of  paiij»  to  those  of 
blennurrhoeic  conjunctivitis.  The  objective  symptoms  differ  from 
those  of  bkiiuorrhfpa  m  that  the  lids  are  excessively  stiff,  owing 
to  plastic  infiltration  of  the  subepithelial  and  deeper  layers  of 
the  conjunctiva,  while  the  surface  of  the  mucous  membrane  is 
smooth  and  of  a  grayish  or  pale-buff  color.  If  an  attempt  be 
made  to  peel  off  some  of  the  superficial  exudation  the  surface 
underneath  will  be  found  of  the  same  gray  color,  not  red  and 
vascular,  as  in  croupous  conjunctivitiM,  This  stage  of  infiltration 
lasts  from  six  to  ten  days,  and  constitutes  the  perio^l  of  greatest 
peril  to  the  eye;  for,  while  it  lasts,  the  nutrition  of  the  cornea 
must  suffer,  and  sloughing  of  that  organ  is  extremely  apt  to 
take  place.  Toward  the  close  of  the  first  stage  the  fibrinous 
infiltration  is  eliminated  from  the  eyelids,  and  the  conjunctiva 
gradually  a^umes  a  red  and  succulent  appearance,  and  at  the 
same  time  a  purulent  discharge  is  established.  This  constitutes 
the  second  or  blenuorrhueic  stage.  A  third  stage  is  formed  by 
cicatricial  alterations  in  the  mucous  membrane,  which  often  lead 
to  symblepharon  or  to  xerophthalmos ;  so  that,  even  if  the  eye 
escape  corneal  dangers  in  the  first  and  second  stages,  others 
almost  as  serious  may  await  it  in  the  final  stage. 

Corneal  complications  are  most  likely  to  occur  in  the  first 
stage,  and  are  then  also  most  likely  to  prove  destructive  to  the 
eye.  The  earlier  they  api^ear  the  more  dangerous  are  they.  If 
the  bleunorrhoBic  stage  come  on  before  corneal  complications 
appear,  or  even  before  an  ulcer  contracted  in  the  first  stage  has 
advance<l  far,  they  are  more  easily  managed. 

fJaxises, — It  is  difficult  to  assign  a  cause  for  this  disease,  which 
chiefly  attacks  children.  It  is  frequently  epidemicj  is  extremely 
infectious,  atid,  although  similar  in  it^i  natrire,  is  rarely,  if  ever, 
tbuod  in  couueetiou  with  an  attack  of  diphlherilis  of  the  fauces. 

Treatment — In  the  first  stage,  fref|Hent  warm  fomentations, 
with  antiseptic  cleansing,  are  the  ordy  local  measures  admissible. 
No  caustic  or  astringent  application  should  be  used.  Internally, 
the  patient  should  be  treated  with  iron  and  quiniue  and  generous 
diet     III  the  second,  or  bleuuorrhieic  stage,  careful  caustic  appli- 
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cations  are  to  be  used.  Corneal  ulcers  mu^t  be  <iealt  with  when- 
ever they  arise,  in  the  same  way  as  though  the  caae  were  one  of 
bleDiiorrhucic  coiijuuctivitis.  Wheu  the  purulent  discharge  ceases, 
solutions  of  soda,  milk,  or  glycerine  may  be  prescribed  as  lotions 
for  the  conjunctiva,  to  arrest,  if  possible,  the  xerophthalmos. 

Conjimctival  Complication  of  Smallpox. — Of  this  I  have,  for- 
tunately, too  little  experience  to  enable  me  to  speak  authorita- 
tively. The  following  erabodi^  the  views  of  the  late  Professor 
Horner,*  who  studied  the  subject  during  an  epidemic  in  1871. 
A  good  deal  of  uncertainty  prevailed  previou^jly,  for  the  initial 
stages  of  the  eye  affection  were  not  carefully  observed  by 
physicians,  owing  to  the  swelling  of  the  eyelids,  while  the 
ophthalmologist  saw  only  the  results  of  the  process  in  the  period 
of  cofivalesccDce. 

Smallpox  pustules  on  the  cornea  arc,  Horner  believed, 
extremely  rare;  indeed,  he  saw  but  one  such  case.  The  most 
frequent,  and  most  serious,  mode  of  attack  consists  in  a  grayish' 
yellow  infiltration  in  the  conjunctiva  close  to  the  lower  margin 
of  the  cornea,  not  extending  to  the  fornix  conjunctiva},  nor  far 
along  the  inner  or  outer  margin  of  the  corne«i.  It  occurs  in  the 
eruptive  stage,  and  is  to  be  regarded  clinically  as  a  variola 
pustule.  This  infiltration  or  pustule  gives  rise  to  a  corneal  affec- 
tion, as  does  a  solitary  marginal  phlycteuula,  either  in  the  form 
of  a  marginal  ulcer,  or  as  a  deep  purulent  infiltration,  ulcerating, 
perforating,  leading  lo  staphyloma,  purulent  irido-chftroiditis,  and 
panophthalmitis;  results  which  are  often  first  observed  long 
after  the  primary  conjunctival  affection  has  disappeared. 

Horner  believed  that  the  germ  of  the  conjunctival  infiltration 
makes  its  way  between  the  eyelids,  and  that  the  constancy  of  the 
position  of  the  infiltration  is  accounted  for  by  ihia  theory,  that 
part  of  the  conjunctiva,  with  closed  eyelids  and  eyeball  con- 
sequently rotated  upward,  being  the  moat  exprjsed  to  particles 
entering. 

TreaUntint. — On  tbia  groujid  he  recommended  the  prophylactic 
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use  of  boracic  acid  oiotmeut  on  Ymt  ap|>lie<:i  over  the  eyelids.  If 
a  conjunctival  pustule  have  alroady  formed,  without  any,  or  only 
commeucing,  corneal  nfleeUoiif  he  would  destroy  the  pustule 
with  freah  chlorine  water,  or  with  mitigated  lapis  carefully 
neutralized.  Corueal  complications  are  treated  as  in  bleuaorrhcea 
of  the  coDJunctiva  or  diphtheritis. 

The  frequeocy  with  which  the  eyes  become  affected  varies  in 
different  epidemics. 

As  true  post-variolous  eye-affections,  Horner  recogni/.ed  diffuse 
keratitis,  iritis,  and  iridocyclitis,  with  opacities  in  the  vitreous 
humor  and  glaucoma.  In  the  hemorrhagic  form  of  the  diseaBe, 
hemorrhages  in  the  conjunctiva  and  retina;  and,  where  pya;mic 
poisoning  comes  on,  septic  affections  of  the  choroid  and  the  retina 
take  ptace. 

Amyloid  BegeEeratlon. — This  rare  disease  attacks  chiefly  the 
palpebral  conjuuctiva,  but  ia  also  seen  in  the  bulbar  |x>rtion.  It 
causes  great  tumefaction  of  the  affected  lid,  without  any  inflam- 
matory  symptoms.  The  eyelid  can  be  but  partially  elevated, 
and  is  often  so  stiff  and  hard  ihat  it  can  be  everted  only  with 
difficulty.  The  conjunctiva  has  the  appearance  of  white  wax. 
The  disease  ultimately  extends  to  the  tarsus,  but  is  a  strictly 
localise  proceea  aud  not  associated  with  amyloid  disease  in  any 
other  part  of  the  system.  It  sometimes  seems  to  be  developed 
from  granular  ophthalmia,  but  occurs  also  as  a  primary  disease. 
The  positive  diagnosis  can  be  made  by  submitting  a  small  portiou 
of  the  diseased  conjunctiva  to  the  iodine  test. 

Hyaline  Degeneration  of  the  conjunctiva  has  also  been  ob» 
served.  It  cannot  clinically  be  distinguished  from  Amyloid 
Degeneration,  and  is  really  an  early  stage  of  the  latter  condition. 

Treatment  consists  in  the  removal  of  the  diseased  parts,  by  the 
knife  and  .scraping,  so  far  as  may  lie  possible. 

Tubercidar  Disease  of  the  Coiyunctiva. — This  is  an  extremely 
rare  disease.  It  commences  in  the  palpebral  conjuuctiva  of  the 
upper  lid  usually,  very  rarely  in  the  bulbar  conjunctiva,  as  small, 
round,  yellowish-gray  nodules,  which  soon  ulcerate.  The  margins 
of  these  ulcers  are  well  defined,  aud  their  floors  of  a  yellowish 
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lardaceous  appearance,  or  covered  with  grayish-red  grauulatious. 
The  surrounding  conjunctiva  is  swollen,  and,  if  the  palpebral 
conjunctiva  be  much  involved^  the  lid  becomes  enlarged  in  every 
dimension,  and  the  ulcerative  procesa  may  sood  destroy  part  of 
the  lid.  It  may  also  extend  to  the  bulbar  conjunctiva,  and  the 
cornea  may  become  covered  with  patitius.  The  pre-auricular 
and  submaxillary  glaodtt  usually  become  enlarged.  The  positive 
diagnosis  of  the  nature  of  the  disease  should  be  made  by  an 
examination  of  portions  of  the  floor  of  the  ulcer  for  the  charnu- 
teristic  tubercle  bacillus,  which  will  distinguish  this  from  second- 
ary syphilitic  ulceration  of  the  conjunctiva,  between  which  and 
the  tubercular  ulceration  there  is  sometimes  a  resemblance. 
Tubercular  conjunctival  disease  is  usually  unattended  by  pain, 
or  there  is  ouly  a  slight  burning  sensation;  but,  again,  when  the 
ulceration  k  extensive,  severe  pain  may  set  in. 

This  IB  a  very  chronic  disease,  its  progress  sometimes  extend- 
ing over  many  years,  and  it  is  rarely  met  with  except  in  youth. 
Some  of  those  whose  eyes  are  attacked  are  already  the  subjects 
of  tul>ercuIosis  in  other  organs,  but  very  many  of  them  are  per- 
fectly healthy  in  that  respect.  In  fact,  we  have  reason  to  believe 
(Valude,  Leber)  that  tuberculosis  of  the  conjunctiva  is  much 
more  oflen  a  primary  disease,  the  result  of  an  ectogenic  infection, 
even  in  cases  where  already  tuberculoaLs  exists  elsewhere,  than  of 
infection  occurring  through  the  blood.  Tubercle  bacilli  intro- 
duced into  the  normal  conjunctival  sac  have,  it  is  true,  been 
fuuud  to  be  harmless,  for  the  intact  epithelium  oftera  an  insuper- 
able obstacle  Uy  their  entrance  into  the  tissue.  But  a  superficial 
loss  of  substance  of  the  conjunctiva  is  sufficient  to  allow  of  ita 
inoculation  with  the  bacilli,  and  then  the  disease  becomes  estab- 
lished. The  frequeut  lodgment  of  foreign  bodies  under  the 
upper  lid  explains  why  this  i§  the  most  common  place  for  the 
disease  to  begin  in.  But,  although  ctmjunctival  tubercular  dis- 
ease is  not  often  secondary  to  tubercular  disease  in  other  parts  of 
the  system,  yet  it  is  iuelf  liable  to  be  the  startiug-|>oiiit  of  gen- 
eral tuberculosis. 

I¥eafynent. — The  fact  last  roentioneil  makes  it  most  important, 
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in  cases  of  primary  tubercular  disease  of  the  coujuDctiva,  to 
thoroughly  eradicate  the  disease,  so  as  to  avert  an  iofection  of 
other  organs,  and  this  eao  often  be  effected.  If  the  ulcers  be  uut 
already  too  extensive  they  must  be  scraped,  and  the  actual 
cautery  freely  applied  to  them  ;  and,  where  the  disease  has 
already  spread  to  the  cornea,  sclerotic,  iris,  or  choroid,  enuclea- 
tion of  the  eyeball  is  instantly  called  for. 

Lupus  of  the  coDJunctiva  usually  occurs  as  an  extension  of  the 
disease  from  the  gurrou tiding  skin.  It  is  seen  as  a  patch  or 
patches  of  ulceraliou,  covered  with  small,  dark-red  protuber- 
ances or  granulations,  chiefly  od  the  palpebral  conjunctiva,  which 
bleed  easily  on  being  touched. 

Like  lupus  of  the  akin,  these  ulcerations  undergo  stx^^^^tieous 
heating  and  cicatrization  iu  one  place  (unlike  tubercular  ulcera- 
tion in  that  respect),  while  they  are  still  creeping  over  the  sur- 
face in  auother  direction.  But  we  now  know  that  lupus,  when- 
ever it  occurs,  is  rcjilly  a  tubercular  disease,  and  that  the  two 
forms  differ  only  in  their  clinical  appearances. 

The  Trettiment  is  scrapin;^  with  a  sharp  spoon,  and  the  appli- 
cation of  the  actual  cautery. 

Pemphigus  of  the  Coiyunctiva. — This  is  another  rare  disease. 
It  has  been  seen  in  conoection  with  pemphigus  vulgaris  of  other 
parts  of  the  body,  but  it  also  occurs  as  an  independent  disease. 
It  is  attended  by  attacks  of  much  pain,  photophobia,  and  lach- 
rymation,  and  the  conjunctiva,  at  each  place  where  subconjunc- 
tival exudation  of  serum  has  been  situated,  undergoes  degener- 
ation and  cicatricial  contraction.  Such  attacks  succeed  each 
other  at  shorter  or  longer  intervals,  for  weeks,  months,  or  years, 
until  Bnally  the  entire  conjunctiva  of  each  eye  may  have  become 
destroyed  and  the  eyelids  are  adherent  to  the  eyebalL  The  cor- 
nea gradually  becomes  completely  opaque,  or,  having  ulcerated, 
becomes  staphyloraatous.  In  the  course  of  the  disease  the  eye- 
lashes are  apt  to  become  turned  in  on  the  eyeball,  or  eveu  entro- 
pion may  form  ;  and  these  conditions  aggravate  the  suffering  of 
the  patient. 

The  foregoing  is  a  description  of  a  severe  case.  In  less  severe 
10 
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cases  the  coDJunctiva  may  not  be  completely  destroyed,  and  the 
cornea  may  in>t  be  affected. 

The  formiitioti  of  a  true  bulla  hardly  ever  occurs,  for  the  con- 
junctival epithelium  is  so  delicate  that  it  cannot  be  disturbed  in 
this  way  by  the  serous  exudation  beneath  it,  but  rather  breaks 
down  at  once.  Consequently  the  conjunctival  surface  is  found, 
ill  these  case^?,  to  be  covered  by  what  looks  like  a  membranoug 
deposit,  upon  removal  of  which  a  raw  surface  is  exposed  ;  and  these 
appearances  have  led  to  the  mistaken  diagnoses  of  cruupous,  or 
diphtheritic,  conjunctivitis. 

Treatment  is  belple^  in  respect  of  arresting  the  progress  of  the 
disease  or  of  restoring  sight  when  lost  in  consequence  of  it.  Tlie 
most  one  can  do  is  to  relieve  the  distressing  symptoms  by  emol- 
lients lo  the  c<)njuuctiva,  and  by  the  use  of  cloeely -fitting  goggles, 

to   protect  from    wind,  dust, 
''**^  ^^*  and  sun,     Internally,  arsenic 

is  indicated. 

Xerosis,  or  Xerophthalmos, 
is  a  dry,  lustreless  cundititin 
of  the  conjunctiva,  associated, 
iu  the  severer  forms,  with 
shrinking  of  the  membrane. 
There  are  two  forms  of  the 
afiection  —  the  parenchyma- 
tous and  the  epithelial. 

In  Parenchymatous  Xer- 
uphthalmos  there  is  a  more  or 
less  extensive  cicatricial  de- 
generation of  the  conjunctiva, 
dependent  upon  changes  in  ita 
deeper  layers,  while  its  surface 
and  that  of  the  cornea  become 
dry  and  the  latter  becomes 
opaijue,  and  the  eye  conso- 
qutujtly  sigh  lies.  The  conjunctiva  shrinks  so  completely,  in 
inmuy  of  these  cftaee,  that  both  lids  we  found  adherent  in  their 
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whole  extent,  to  the  eyeball,  which  is  exposed  merely  at  the 
palpebral  fissure,  where  the  opaque  anJ  lustreless  cornea  is  to  be 
seen.  From  what  remains  of  the  conjunctiva^  scales,  composed 
of  dry  epithelium,  fat,  etc.,  peel  away*  The  raotiona  of  the 
eyeball  are  restricted  iu  pri>|wrtion  to  the  extent  of  the  con- 
junctival degeneration.     There  is  uo  cure  for  this  condition. 

Fig.  53  represents  a  caae  of  xerophthalnioa,  the  result  of  pem- 
phigus, which  was  under  my  care  iu  the  National  Eye  and  Ear 
Infirmary.  Here  the  eyelids  were  not  whoUy  adherent  to  the 
eyeball,  and  the  cornea  remained  clear. 

The  Cau9es  of  parenchymatous  xerosis  of  the  conjunctiva  are: 
^Granular  ophthalmia,  diphtheritic  ophtbalniin,  pemphigus,  ao«l 
the  condition  iasaid  to  be  very  occasionally  seen  as  a  primary  dia- 
s,  de^ribed  as  essential  shrinking  of  the  conjunctiva.  Many 
^beervera  altogether  deny  the  existence  of  the  primary  affection, 
and  maintain  that  the  cases  described  as  of  that  nature  are 
merely  the  results  of  pemphigus,  and  I  am  inclined  to  agree  with 
this  view. 

Treatment,— K^  cure  is  impossible  in  this  form  of  xerophthal- 
nios,  the  only  indication  is  to  afibrd  relief,  so  far  as  it  can  be 
done,  from  the  distressing  sensations  of  dryness  of  the  eyes 
which  are  complained  of  The  best  applications  are  milk, 
glycerine,  olive  oil,  and  weak  alkaline  solutions,  and  the  eyes 
should  be  protected  from  all  irritating  influences  by  protection 
goggle*^. 

ICpithelial  Xerosis  of  the  conjunctiva  is  coniined  to  the 
epithelium  of  that  part  of  the  conjunctiva  which  covers  the  ex- 
id  portion  of  the  sclerotic  in  the  palpebral  opening.  It  there 
>mea  dry  and  dull  and  ci>vered  with  small  white  spots;  while 
the  whole  bulbar  conjunctiva  is  loose  and  easily  thrown  into 
folds  by  motions  of  the  eyeball, and  there  may  be  a  good  deal  of 
secretion.  This  form  of  xerophthahnos  often  occurs  in  epl- 
smics,  but  also  sporadically,  acconipauied,  oddly  enough,  by 
light'blindness  (the  light-sense  unimpaired)  and  contraction  of 
the  field  of  vision.  The  combined  condition  has  been  noticed 
chiefly  in  pereoDs  of  debilitated  constitution,  who  have  been  ex 
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posed  to  strong  glares  of  light,  and  is  said  to  have  appeared  in 
epideraicii,  under  these  conditious,  iu  foreign  prisons  and 
barracks. 

TVeatment  by  rest,  protection  from  glare  of  light,  nutritious 
diet,  and  tonics,  invariably  restores  the  eyes  to  iheir  norinal 
ftirjctiooa. 

Again,  epithelial  xerosis  occurs  iu  very  young  children  in  con- 
nection with  a  destructive  ulceration  of  the  cornea  (see  Infantile 
Ulceration  of  the  Cornea  with  Xerosis  of  the  Conjunctiva,  Chap, 
VIII). 

Pterygium  (-rTiau^,  a  wing). — This  is  a  vascularized  thicken- 
ing of  the  ci>njuneliva>  triangular  iu  shape,  situated  most  usually 
to  the  inside  of  the  cornea,  sometimes  to  its  outer  side,  au<l  rarely 
either  above  or  below  it  The  ajx^x  of  the  triangle,  the  •'  head  " 
of  the  pterygium,  is  on  the  cornea  ;  and  its  base,  the  "  body," 
at  the  seroidunar  fold.  The  "neck"  of  the  pterygium  is  that 
part  of  it  at  the  margin  of  the  cornea.  There  is  frequently,  but 
Tint  always,  a  tendency  of  the  growth  to  advance  into  the  cornea, 
of  which  it  seldom  reaches  the  centre,  and  still  more  rarely 
extends  quite  across  it* 

In  its  early  growth  the  pterygium  is  rather  thick  and  succu- 
lent-looking and  very  vascular.  But  finally  it  ceases  to  grow, 
and  then  becomes  thiu  and  pale,  and  this  is  its  retrogressive 
stage ;  yet  it  never  entirely  disappears.  Sight  is  not  affected, 
unless  the  pterygium  extend  over  the  pupillary  region  of  the 
cornea.  A  limitation  of  the  motion  of  the  eye  to  the  other  side, 
and  consequent  diplopia^  is  sometimes  caused  by  a  pterygium, 
but,  for  the  most  part,  the  disfiguremeut  alone  i^s  what  brings 
these  Ga8«d  Uy  the  surgeon. 

Ctmim, — The  starting  point  of  a  pterygium  is  often  an  ulcer  at 
the  margin  of  the  cornea,  which  in  healing  catches  a  morsel  of 
the  limbuB  conjunctiva^  and  draws*  it  tuwurd  the  cicatrix,  throw- 
ing the  mucous  membrane  into  a  triangidar  fold.  The  ulcer 
then  forms  anew  in  the  cornea  immediately  inside  the  cicatrix» 
and,  in  healing,  thi-  [toint  of  conjunctiva  is  drawn  into  it  again, 
and  is  carried  a  litlJc  further  into  the  cornea,  and  so  on.     The 
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hollow  lying  between  a  Pinguecula  (see  below)  and  the  margin 
of  the  coruea  is  apt  U)  Iwlge  small  foreign  bodies,  which  cause 
simliow  marginal  ulcers,  and  these,  in  healing,  draw  the  Pingue- 
cula over  on  the  cornea*  A  marginal  ulcer  in  phlyctenular 
keratitis  or  in  acute  blennorrhoja  may  serve  the  same  end.  The 
ndy  objection  to  this  theory  of  the  causation  of  pterygium  is 
that  an  ulcer  is  not  always  to  be  fuund  at  the  iiead  of  the  growth. 

Pterygium  is  a  rare  affection  in  this  country,  but  is  more  com- 
mon in  couu tries  or  localities  where  the  air  is  filled  with  fine 
sand,  or  other  minute  particles. 

TrenimaU. — Unless  the  pterygium  be  very  thick,  and  have 
invaded  the  cornea  to  some  extent,  or  be  progressing  over  the 
irnea,  it  is  well  to  let  it  alone  ;  the  more  so  as,  by  removing  it, 
T^  quite  normal  appearance  is  not  given  to  the  eye,  for  a  mark 
is  necessarily  left  both  on  cornea  and  conjunctiva.  If  it  be  pro- 
si  ve,  or  very  di?ifiguriiig,  it  should  be  removed,  other  pro- 
modes  of  dealing  with  it  being  futile.  This  may  bo  effected 
either  by  ligature  or  excision. 

In  the  method  by  ligature,  a  strong  silk  suture  is  passed  through 
two  needles.  The  pterygium  being  raised  with  a  forceps  close 
to  the  cornea,  one  needle  is  {m.^^ed  unrler  it  here,  and  the  other 
needle  in  the  same  way  clo«e  to  its  base,  the  ligature  being 
drawn  half  way  through.  The  thread  is  cut  close  behind  each 
needle,  thus  forming  three  ligatures,  which  are  respectively  tied 
tight.     In  four  or  five  days  the  pterygium  comes  away. 

For  excision,  the  apex  is  seized  with  a  forcepa  and  dissected  off, 
either  with  a  scissors  or  fine  scalpel,  care  being  taken  not  to 
injure  the  true  cornea.  The  dissection  is  continued  toward  the 
base  of  the  pterygium,  where  it  is  finished  with  two  convergent 
incisions  meeting  at  the  base.  The  mucous  membrane  in  the 
neighborhood  of  the  base  is  separated  up  somewhat  from  the 
sclerotic,  and  the  margins  of  the  conjunctival  wound  are  then 
carefully  brought  together  with  sutures. 

Pinguecula  (pingui3,/ai)  is  the  name  given  to  a  small,  yellow- 
bh  elevation  in  the  conjunctiva  near  the  margin  of  the  cornea^ 
usually  at  its  inner  side,  more  rarely  at  its  temporal  margiD,  but 
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«oraetIraea  iti  eacli  place.  It  coiitaiua^  notwUhstanduig  its  name, 
uo  fal,  but  is  composed  of  connective  tissue  and  elastic  fibres- 
It  iii  supposed  to  be  duo  to  the  irrilntinn  caused  by  smalt  foreign 
bodies.  It  rarely  grows  to  a  large  aize^  and  requires  no  treat- 
ment, onleas  it  become  very  disfiguring,  when  it  may  be  removed 
with  forceps  aud  scissors, 

Subcoiyunctival  Ecchymosis,  — The  ru|>lure  of  a  small  sub- 
conjunctival vessel  in  the  bulbar  conjunctiva,  without  conjunc- 
tivitis, is  of  frequent  occurrence.  It  suddenly  give«  a  more  or 
less  extensive  purple  hue  to  the  "  white  of  the  eye,"  causing  the 
patient  much  concern.  It  k  common  enough  in  old  people,  but 
may  occur  in  the  young,  and  even  in  children  from  severe  strain- 
ing, as  in  whooping  cough,  vomiting,  or  raising  heavy  weights. 
It  is  occasionally  significant  of  diabetes.  It  also  occurs  some- 
times during  epileptic  fits,  and  profuse  subconjunctival  hemor- 
rhage is  occasionally  found  in  cases  of  fracture  of  the  base  of  the 
skull,  having  made  its  way  along  the  floor  of  the  orbit  It  is 
of  no  im|iortance,  so  far  as  the  integrity  of  the  eye  is  concerned 
Trmtmmt, — Kone  is  required,  the  extravassted  blood  gradu- 
ally becoming  absorbed. 

Polypus  of  the  conjunctiva,  for  which  it  is  difficult  to  assign  a 
cause,  is  sometimes  seen,  [t  is  generally  small,  in  connection 
with  the  semidunar  fold  or  caruncle,  and  can  readily  be  removed 

with   the  scissors.     Granula- 
^^^'  ^^'  tions   occurring    after    teno- 

tomy for  strabismus  are  some- 
times, and  incorrectly,  called 
\         polypi. 

Dermoid  Tnmon, — These 
«re  pale  yellow  in  color> 
Ltid  in  size  from  that  of  a 
plit  pea  to  that  of  a  cherry, 
liny  arc  smooth  on  the  sur- 
face, and  sometimes  have  fine 
hairs,  and  sit  usually  at  the 
Her  auu  lower  margin  oi  tue  Cornea,  but  Fig.  54   was  drawn 
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from  a  caae  od  which  I  operated,  where  the  dermoid  web  situated 
on  the  iuner  side  of  the  cornea,  and  not  at  the  most  usual  seat 
extending  over  soiuewhat  on  the  latter.  In  atructure  they 
renenible  that  of  the  skin.  They  are  congenital  tumors,  sup- 
posed to  be  due  to  an  arrest  in  development,  but  they  often 
have  a  tendency  to  extend  over  the  cornea.  If  ibis  tendency 
be  present,  the  tumor  must  be  removed  by  dissecting  it  off  the 
cornea,  care  being  taken  not  to  go  into  the  deep  layers  of  the 
latter. 

Syphilitic  Disease  of  the  Conjimctiva  occurs  both  as  primary 
and  aa  secoudary  disease.  It  will  hu  treated  of  in  Chap.  VI,  on 
Difteases  of  the  Eyelids. 

Papilloma,  or  Papillary  Fibroma.— This  is  a  non-malignant 
growth  which  may  spring  from  any  part  of  the  conjunctival  sac. 
It  appears  in  the  beginning  as  a  small,  round,  red  knob.  The 
papillomata  growing  from  the  tarsal  coitjunctiva  and  from  the 
semilunar  fold  frequently  take  on  a  cauliflower  appearance,  while 
OD  the  bulbar  conjunctiva  and  in  the  fornix  the  growths  are  liable 
to  be  pedunculated,  with  a  papillary  surface.  The  limbus  of  the 
conjunctiva  is  a  favorite  seat  for  a  papilloma,  and  In  the  early 
stage  it  may  be  impossible  to  distinguish  it  from  an  epithelioma. 
But  if  the  case  come  under  observation  at  a  later  stage,  when  the 
growth  has  overlapped  the  c<irnea,  this  difficulty  does  not  arise, 
for  the  papilloma  merely  lies  on  the  cornea,  and  can  be  lifted 
freely  off  it  with  a  probe,  while  the  epithelioma  infiltrates  the 
corneal  tissue. 

IVealmeiit. — Thorough  removal  with  knife  or  scissors,  and 
actual  cautery,  as  otherwise  the  growth  is  liable  to  recur. 

Epithelioma  is  not  common  as  a  primary  disease  of  the  con- 
junctiva. When  it  is  so  found,  it  is  seen  as  a  little,  non-|)igmetHed 
tumor  growing  from  the  limbus  of  the  conjunctiva,  surrounded  by 
vascularization,  and  may  in  this  stage  be  mistaken  for  a  phlycteu- 
ula — of  which,  however,  the  margins  are  not  so  steep — or  for  a 
papilloma  imde  supra),  Aa  the  tumor  increases  in  size,  it  becomes 
lobulatod  and   ulcerates,  and   soon  attacks  the  cornea,  giving 
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rite  on  the  lAtl«r   to  an   appearance  very  like  pannus.     The 
D©?>fhU>ritijj  lyinphutio  glands  become  enlarged. 

8arooma»  too,  is  nire,  um!  also  takes  its  origin  in  the  limbua 
cottjunctivH'.  It  is  usually  a  pigmented  tumor,  a  melauosar- 
eoma.  It  rloes  not  attack  the  cornea  so  reailily  as  the  epithelio- 
mataus  K^'^'wths,  although  it  often  overlaps  the  surface  of  the 
curnea.  In  its  later  stages  this  tumor  grows  to  an  enormous  size. 
That  thtsMS  sarcomat-a  are  pigmented  is  explained  by  the  fact  that 
iho  UmbiwcoutttluHpigjuctit,  ah!i*>ugh  usually  so  slight  in  amount 
A4  not  to  he  visible  to  the  nake*l  eye. 

'IWatment. — Both  epithelioma  and  sarcoma  of  the  conjunctiva 
dcmund  jirompt  operative  removal,  in  order  to  prevent  an  exten- 
sion of  the  growth  to  the  rest  of  the  eye,  if  the  case  be  seen  early, 
as  well  as  to  avert  metastases  to  other  organs.  The  knife  and 
actual  onutery  may  save  the  eye  and  the  life  in  the  early  stages  ; 
hut»  l.'itrr,  removal  of  the  whole  eye  is  often  called  for. 

Simple  Cyst*  of  the  conjunctiva  are  very  rare.  They  appear 
na  clear,  spherical  protuberauces  of  about  the  size  of  a  pea,  seated 
tisuttlly  on  the  bulbar  conjunctiva.  The  walls  of  the  cysts  contain 
but  (^t'w  vessels,  are  thin,  arid  almost  transparent,  while  for  con- 
tontj*  they  have  a  clear,  limpid  fluid.  These  cysts  cannot,  as  a  rule, 
be  moved  from  their  position,  because  they  are  adherent  to  the 
conjunctiva,  which,  indeed,  takes  part  in  the  formatiun  of  their 
walls.     They  are,  very  probably,  dilated  lymphatic  vessels. 

These  simple  cysts  are  moat  commonly  congenital,  but  they  may 
begin  to  bedeveloj)ed  during  life. 

TVeattneiU. — The  cyst  may  be  dissected  out,  or  it  may  be  suffi- 
cient to  abscise  its  anterior  wall. 

Subconjunctival  Cysticercus  is  a  little  more  common  than  simple 
cyst  of  the  conjunctiva,  and  yet  only  forty-six  examples  of  it  have 
been  placed  on  record.  Of  these  the  most  recent  is  Dr.  Louis 
Werner's  case.* 


•  Tran.  Ophthal.  Sbc,,  ix,  p.  U.    The  literature  of  the  Bubject  is  there 
falljr  given. 
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Cyiiticercus  is  distiuguiahe*!  from  simple  cyat  by  its  free  mobil- 
ity uoder  the  c€>njunctiva,  to  which  it  is  not  atlached  ;  by  its 
thicker  and  more  vascular  walls;  andj  above  all,  by  the 
presence  of  a  round,  white,  opaque  spot  on  the  anterior  surface^ 
first  pointed  out  by  Sichel  and  looked  on  by  him  as  pathognomonic 
of  a  eystieercus.  This  spot  indicates  the  position  of  the  receplacu- 
liim  ;  and  occasionally,  when  ihia  comes  to  be  placed  on  the 
posterior  surface  of  the  cyst,  it  may  be  difficult  or  impossible 
to  make  the  diagnosis  with  certainty. 

IVeaiment, — The  cyst  may  be  pushed  to  one  side  under  the 
conjunctiva,  an  incisiun  made  in  the  latter,  the  cyst  then  pushed 
back  again,  and  out  through  the  opening. 

Lithiasis  consists  in  the  calcification  of  the  secretion  of  the 
Meibomian  glaiids,  which  are  seen  as  little,  brilliantly  white  spots 
not  larger  than  a  pin's  head,  in  the  conjunctiva.  There 
may  be  one  only,  or  very  many.  These  concretiona  often  give 
riae  to  much  conjunctival  irritation;  and,  if  they  protrude  over 
the  surface  of  the  conjunctiva,  may  injure  the  cornea.  Each  cue 
— the  eye  having  been  c^x^ainized — must  be  separately  removed 
*by  a  needle,  with  which  first  an  incision  has  been  made  into  the 
conjunctiva  over  the  concreliuii. 

Injuriefl  of  the  Conjunctiva,— Foreign  bodies  frequently  make 
their  way  into  the  conjunctival  i^ac  and  cause  much  pain,  espe- 
cially if  they  get  un<ler  the  upper  lid,  by  reason,  chiefly,  of  their 
coming  in  contact  with  the  corneal  surface  during  motions  of  the 
lid  and  of  the  eye.  If  the  foreign  body  be  under  the  lower  lid,  it 
will  be  easily  found  on  drawing  down  the  latter,  and,  provided  it 
be  not  actually  embedded  in  the  mucous  membrane,  it  is  easily 
removed  with  a  camera  hair  (pencil  or  with  the  corner  of  a  soft 
pocket-handkerchief.  But  if  the  foreign  bn<ly  be  under  the  upper 
lid,  it  is  necessary  to  evert  the  latter  before  it  is  reached.  Should 
the  foreign  body  be  embedded  in  the  conjunctiva,  it  must  be 
pricked  out  of  ita  position  with  the  point  of  a  needle  or  other 
suitable  instrument,  and  the  little  proceeding  will  be  made  easiefi 
11 
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b4>t)i  for  patient  and  surgeon,  by  the  instillation  of  a  few  drops  of 
«>luUon  of  cocaine  (two  percent.)  into  the  eye.* 

The  conjunctiva  is  frequently  injured  m  severe  wounds  of  the 
eyelids  or  eyebalL  The  interest  and  treatment  centre,  herCj 
chiefly  on  the  other  more  important  parta  which  have  beeji  injured, 
A  tear  or  wound  of  the  conjunctiva  (usually  of  the  bulbar  por- 
tinn),  when  it  occasionally  occurs  without  injury  to  other  parts,  is 
in  general  of  very  alight  moiueut.  If  the  wound  be  extensive,  its 
cdgea  should  be  drawn  together  with  a  few  points  of  suture;  but, 
otherwise,  healing  will  take  place  with  the  aid  simply  of  a  bandage 
to  keep  the  eye  cIo«ed  for  a  few  days. 

The  common  form  of  injury,  which  may  involve  the  conjunctiva 
alone,  is  a  burn  by  acid  or  Ume,  In  the  case  of  a  strong  acid 
getting  into  the  eye,  if  the  patient  be  seen  immediately  afler  the 
occurrence,  llie  whole  conjunctival  sac  should  be  well  washed  out 
with  an  alkaline  solution  ;  whilcj  in  the  ca?e  of  lime,  a  weak  solu- 
tion of  a  mineral  acid  ia  indicated  for  the  purpose.  Cocaine  may 
he  employed  to  relieve  the  pain.  Subsequently,  protection  of  the 
eye,  with  the  use  of  olive  or  castor  oil  dropped  into  it,  will  best  pro- 
mote the  healing  process. 

In  the  case  of  a  severe  burn  of  the  conjunctiva,  the  resulting 
cicatrix  is  liable  to  produce  a  more  or  less  extensive  union  of  the 
eyelid  to  the  eyeball  (Bymblepharon),  which  often  interferes  with 
the  motion  of  the  latter,  or  even  with  vision,  if  the  cornea  be  ob* 
HCurerL  No  measures  taken  during  the  healing  process  can  pre- 
vent Bymblepharon  if  the  degree  of  the  burn  be  such  as  to  bring  it 
about.  The  relief  of  symblepharon  by  operation  will  be  dealt 
with  in  Chap.  VI,  on  Diseaset  of  the  Eyelids. 


•The  continuous,  or  fr«f|oently  recarrinf,  seniatlofi  of  a  foretga  body 
in  the  conjutictivAi  sac,  while  nothing  of  the  kind,  nor  any  hypem'mia, 
is  proMOtf  it  fOCDtliiaet  a  premonitory  aign  of  menial  diseaAe. 


CHAPTER  V, 

PHLYCTENULAR,  OR  STRUMOUS,  CONJUNC- 
TIVITIS  AND  KERATITIS.^ 


Bolh  from  a  clinical  and  nosological  point  of  view,  it  would 
be  iucorrect  to  divide  this  ufl'ectioD  into  two,  under  the  heads  of 
Diseases  of  the  CoDJunctiva  and  Diseases  of  the  Cornea;  and, 
therefore,  I  treat  of  it  here  as  one  disease;  and,  being  a  very  im- 
portatit  disease,  I  devote  a  special  chapter  to  it.  It  is  important 
because  it  is  excessively  commoUf  and  because  it  is  capable  of 
causing  considerable  damage  to  sight  Moreover,  even  when  it 
'occurs  on  the  cornea,  it  should  probably  be  regarded  as  a  con- 
junctival disease,  for  the  corneal  layer,  which  it  primarily 
attacks,  is  the  epithelium,  and  this^if  not  also,  as  some  authors 
'etate^  Bowman's  membrane  and  the  anterior  layers  of  the  true 
cornea — as  we  know  from  the  fcetal  development  of  the  mem- 
brane, is  a  continuation  of  the  conjunctiva,  in  a  modified  form, 
over  the  cornea,t 

Horner  J  termed  It  Eczema  of  the  Conjunctiva  and  C*ornea, 
It  is  characterized  by  the  eruption  of  phlycteniilaj  {tfAnxrat'^a^  a 
vende,  or  piistule)  on  the  conjunctiva  bulbi  (but  never  on  the 
palpebral  conjunctiva),  on  the  conjunctival  limbue,  or  on  the 
cornea,  and  is  chiefly  a  disease  of  children  up  to  the  eighth  or 
tenth  year  of  age. 


•  «/pof ,  a  horn. 

t  The  posterior  epilhelium— or  even,  according  to  some,  thia  along 
with  the  membraoe  of  Deacemet  and  the  posterior  layers  of  the  true 
coroea— is  to  be  reckoned  to  the  uveal  tract;  while  the  true  cornea — or, 
according  to  some,  only  its  central  layers — is  a  modification  of  the 
8Cl«rotic. 


t  Lo<L  eiL,  Bd.  v,  Abth.  2,  p. 
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N(jtwiUi>?lamJir»g  the  derivatiou  of  the  word,  a  phly<*teiuila,  or 
phlyctejie,  is  orfglntilly  uoUher  a  vesicle  dot  a  pustule;  but, 
whtH  on  ihe  conjunctiva,  is  a  solid  elevation  consisting  of  a  col' 
lection  of  lymph  cells,  and  ia  of  a  grayish  color.  In  a  lat« 
stage,  or  under  unsuitable  treatment,  the  phlyctenula  may,  it  is 
true,  become  a  pustule.  On  the  conjunctiva  two  types  of  the 
tiisease  may  be  recognized  : — 

1.  The  Solitary,  or  Simple,  Phlyctenula,  -Of  this  there  may 
be  one  or  several,  varying  iu  nhe  from  1  ram,  to  4  mm.  in  diameter. 
The  vascular  injection  is  immediately  aroun<1  the  phlyctenula, 
and  i»  not  diHused  over  the  conjunctiva.  At  6ral  there  may  be 
fthootiDg  pains  and  lachryraation,  but  these  soon  pass  away.  If 
the  phlyctenuhe  be  not  seated  close  to  the  cornea,  the  affection 
h  not  serious ;  and  the  length  of  time  required  for  il.s  cure  de- 
pends oD  the  size  of  the  phlyctenule,  varying  from  seven  to 
fourteen  days,  as  a  rule. 

2.  Multiple*  or  Hillary,  PhlycteEulae.— These  are  very  minute, 
like  grains  of  6ne  sand,  and  are  always  situated  on  the  limbus 

tf  the  conjunctiva,  which  is  swelled.  The  general  injection  and 
felling  of  the  conjunctiva  arc  considerable  ;  and  occurring,  as 
doea,  almost  exclusively,  in  young  children,  the  afTectiou  may 
be  called  Ecxematitus  i'onjuuctival  Catarrh  of  (*hildren 
(Horner),  The  irritation,  and  so-called  pluitophohia, and  lachry- 
ination,  are  often  considerable,  and  there  is  a  gt)od  denl  of  con- 
junctival discharge.  This  form  is  very  apt  to  appear  ailer 
measles  and  scarlatina. 

Both  fortnn  are  Habit  t4i  extfiid  to  the  corueu^  and  then,  only, 
<l(ay»  the  diwease  become  serious.  This  event  may  i'\M\n*  uhnnf  in 
the  following  different  ways: — 

The  Solitary  I*hlyctenula  may  be  seated  partly  on  the  limbus 
rujunctivte  and  partly  on  the  njargin  of  llie  cornea,  and  may 
lergu  renolution. 

r,  it    nmy  give   risi     t..   a  deep  ulcer,  which   either    heals, 
'lg  a  scar,  or  perfmai--,  rmising  prolapse  of  the  iris,  etc. 
it  may  form  the  starting-point  of  a  progressive  riband* 
irn^llEi  (Faj»(*ieular  Keratitis),  the  pustule  becoming  an 
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utoer,  at  the  margin  of  which  the  corneal  epithelium  is  raised 
and  infiltrated  in  creacentic  shape.  This  now  steadily  advances 
for  many  weeks  toward  the  centre  of  the  cornea^  ful  lowed  by  a 
\euh  of  vessels  which  has  itB  termination  in  the  concavity  of  the 
crescent.  The  process  U  accompanied  by  niuch  irritation  of  the 
terminal  branches  of  the  fifth  nerve  in  the  cornea,  and  the  eon- 
sequent  reflex  blepharoeptifim.  A  permanent  mark  indicates  the 
track  of  the  ulcer. 

The  Multiple  Miliary  Phlyctenulie  on  the  limbus  conjunctivic 
may  cause  some  alight  superficial  infiltration  and  vasculariza- 
tion of  the  cornea  in  their  immediate  neigh borhooil,  which  pass 
off  when  the  phlyctenular  disappear. 

Or,  they  may  be  accompanied  by  deeper  marginal  infiltrations 
of  the  cornea,  which  become  confluent  and  result  in  an  ulcer 
that  extends  along  the  margin  of  the  cornea  for  some  distance, 
and  18  termed  a  Ring  Ulcer,  It  is  a  serious  form  of  ulcer*  for, 
if  it  extend  far  round,  it  may  destroy  the  cornea  in  a  few  days 
by  cutting  off  its  nutrition. 

Primary  Phlyctenular  Keratitis  occurs  principally  in  three 
different  forms  :  L  Very  small  gray  subepithelial  infiltrations, 
which  are  apt  to  turn  into  small  ulcers  and  then  heal,  leaving  a 
iJight  mark.  This  mark  may  ultimately  quite  disappear, 
specially  in  the  case  of  children  and  when  situated  peripher- 
ally. 2.  Somewhat  larger  and  deeper  infiltrations,  resulting  in 
ulcers  of  correspontling  size,  which  heal  by  aid  of  vasculariza- 
tion frcjm  the  margin  of  the  cornea.  The  opacity  left  uJler  these 
oloem  is  rather  intense  and  clears  up  but  little,  especially  if  the 
situation  be  central.  3.  Large  and  dee[)-8eated  pubtules,  often 
at  the  centre  of  the  cornea^  giving  rise  to  large  and  deep  ulcers, 
which  may  be  acconifmnied  by  hypopyon  and  even  by  iritis,  and 
which  frequently  go  on  to  jierfiiration. 

Photophobia  is  usually  a  prominent  symptom  in  phlyctenular 
keratitis*  The  term  photopliolvia,  however,  is  not  altogether 
correct*  for  it  is  the  fifth  nerve  (frum  the  cornea)  which  i?*  mainly 
the  afferent  nerve  here,  rather  than  the  optic  nerve.  This  ia 
evident  from  the  fact  that  in  the  dark  the  patient  docs  not  get 
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complete  relief.  The  explanatioD  of  this  reflex  blepharospasm 
has  been  given  by  I«ranoff>*  who  showed  that  the  roiind  cells,  io 
making  their  way  from  the  margin  of  the  cornea  to  their  position 
under  the  epithelium,  follow  the  course  of  the  nerve  filaments, 
which  they  irritate  in  their  progress.  The  accompanying  Figs. 
55  and  06  are  from  his  original  paper. 

Eczema  of  the  eyelids,  face,  and  external  ear,  and  catarrh  of 


FiQ.  55. 


--C 


S,  KplthitllMiD  ]  B,  Ant.  KiMtIc  Twitnlna ;  (\  Trii«  r<trfl«ft  i  y,  Ncrre  FllAment,  wilh 


the  Schneidcriau    mucou»    membraue^   frt?4yeutly   accompany 

UJycteiiular  conjunctivitis  and  keratitis. 

In  thcde  cameA,  in  ohlldren  of  three  or  four  years  of  age,  tem- 

amaurodia  has  sometimes  been  observed  afVer  n  severe  and 

iDtinucd    blepharospasm  has  passed  away.    The   patient 

md  to  be  unable  to  see  ev^n  large  objects  or  to  find  its  way. 

riupil  rt'llex  Is  active,  and  a  t^trong  light  may  still 

Th«T«»   are    no   i»phlhalmogcnpic   uppt^u ranees. 


AUU.    Mi>rf 


A  Augtnh€Ukundt,  1&61>,  p.  iOd. 
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Thia  blindness  pajBses  away  completely  in  from  two  to  four 
weeks.  It  has  been  regarded  as  a  reflex  pheiiomenou.aDd  again 
it  has  been  held  to  be  due  to  disturbance  of  the  intraocular  cir* 
culntion  from  pressure  of  the  eyelids  on  the  eyeball.  But  the 
view  (Leber-Uhthofl')  which  represents  it  as  having  a  central 
cause  is  probably  the  correct  one.  It  is  likely t  at  this  tender 
age,  when  the  psycho-physical  processes  are  not  as  yet  liriiily 
established,  that  the  desire  not  toHee,  and  the  active  withdrawal 
from  the  act  of  visiiHi,  leads  in  a  short  time  to  a  functional 
paralysia  of  the  visual  centres  in  the  brain ;  and  that  these  take 
«ome  time  to  recover^  or  to  re-lenrn  their  functions,  when  the 
ground  for  the  BUspent»ion  «d'  the  latter  has  ceased. 


Fig,  5G. 
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Cause. — ^This  is  a  disease  of  childhood,  although  it  is  rare  in 
the  very  first  year  of  life.     In  adults  it  h  very  uncommon. 

The  MtruaHHit*  constitution,  as  indicated  by  the  swollen  nose 
and  upper  Ufi,  and  sometimes  by  the  erdarged  lymphatics  tn  the 
neck,  as  well  as  by  the  eczenm  just  mentioned,  is  that  most  liable 
to  this  artectioD.  Oflen,  however,  it  will  be  fouo^i  in  strong 
children  with  apparently  perfect  general  health;  bat.  even  in 
them,  there  is  probably  some  allied  irregularity  of  nntrition,  of 
of  which  the  great  tendency  iA>  recurrence  of  the  eye  affection 
is  eviilence. 

Colonies  of  straw-colored    micrococci   may  be  found  in   tf»e 
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B  |yhl)ret^fl]ffi ;  but  frbfli  ciMogica] 
If  ^4  Ihe  ph))rct«ma]»  ifaej  pottoi  it  not  yet 
/--Th«  AfiliUr/  phl/ct«iiu]ft  is  beat  traatod  with  the 
jrHlifM  A  nf  m«rcfir/  oinimmi  *  (oomrooolj  knows  as  Fsgco* 
stirlMrV  rilfttrfff »t;,  of  which  the  sixe  of  a  hemp^eed  sboald  be 
put  }tft«i  thfl  nyn  tnttm  a  flay,  f  )r,  a  small  quantity  of  pore  odo- 
inol  fliifltpfl  intf»  thfl  <!jre  once  a  day  will  also  cure;  bat  Chu 
rf^rninly  AhniiM  not  Im  employed  if  iodide  of  pqtanium  is  being 
iflkf^n  ititurriiiljyf  for  then  Imllde  of  mercury  is  liable  to  be 
rfirrtiiul  In  tjifi  eonjiiiiciivn. 

Thn  itiilinry  phtycteiiulsr  conjunctivitis  is  best  treated  at  first 
Willi  colli  or  \vv{\  applications.  Freshly  prepared  chlorine  water 
(  I  ptirt.  Iii(|.  ('hlori.,  \)  pnrts  water),  to  be  dropped  into  the  eye 
niii>r  H  (liiy,  Im  rrcotnnionfJiMl  l)y  fuimc,  and  later  on  Liq.  plumbi 
liil.  or  SnI.  nrgrnt.  nitr.  (Krt.  v  ml  .\j,  and  neutralized)  applied 
to  thi*  t>vrrto(l  rnnjunotiva;  nr,  if  iho  phlyctenular  appearances 
priMloniiimto  nvor  (ho  oatarrhal,  the  yellow  oxide  of  mercury 
ointinont,  or  iiiHutllHlinuK  of  ralomol,  may  Ih«  pri'ferrod.  I  my- 
Moir  inrolv  oinploy  anv  romiMly  oihor  than  the  two  latter,  which 
I  liinl  iipplioahlc  lo  all  ihoKO  oaj«0!*. 

WhfMi  \\w  i^ornoa  is  sli^^litly  afUvt^^tl  noar  the  margin,  in  cases 
oi  mi  liar V  phlyotciuiln\  oaloniol,  or  raj^^nstccher's  ointment, 
\\\\\\  warm  toinontations  should  W  usod. 

\\  \w\\  i\  larjrt^  p\istu1o  on  the  margin  of  the  cornea  has  resulted 
\\\  w  iloop  iiKvr,  with  tondonov  to  |HTfoniti\  and  aocompanied  by 
^\^\\^\\  ]V)iii.  1  oannot  t«>t>  highly  nv<miniond  psraoont^iw  of  tbe 
x\\\\c\  i»M  t  liandvr  through  iho  l1i^»r  <»f  the  ulcor.  the  pupil  Karin^r 
iM^i  l»tN  n  iM'.Mighi  wol)  uoih-r  tho  intluonce  »>f  cscrineH  t4>  pre- 
\.ni  ;./.  sj^s*' ot  tlio  iri>.  The  g.»tHi  oftoot  of  (hi«  will  br  w«x 
-'.  !     r*  ■:.s'Mit  :    iho    |v«in  disapjxvirs.  the    {-hstient   sleefws  ibr 

'  S        :'.v,5"-.-c   IVv.x.  r-'.,  r...p.  x\\.     VfcMilin.  .^■.— "M. 

^       '        !;v..    I\  r.-.\    )>,»•■?.   If  x*rrpfcr«»r.  ^y  pr*ioif*it»:inf  ihi^  Bifhl^- 

V      .  s)v.    ii.vi:  :hfc-  :Vis  .t,r:mor;  wiw  ir.  niv  \}  xht  Uir  Mr 
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ulcer  becomes  vascularized,  and  healing  sets  m.  Cnuteri^titioQ 
of  the  ulcer  hi  an  early  stage  with  the  galvano-cautery  is  aleo 
gootl  practice;  but  iu  these  cases  I  prefer  the  paracentesis. 
Many  surgeons  trust  very  much  to  eserine^  warm  fomentations, 

id  a  pressure  bandage. 

For  the  fascicular  keratitis  the  yellow  oxide  of  mercury  oint- 
raent  is  in  its  place.  When  the  crescentic  infiltration  is  very 
intense,  it  is  well  to  touch  it  with  the  galvano-cautery.  Division 
of  the  leash  of  vessels  at  the  margin  of  the  cornea  has  a  bene- 
ficial effect, 

For  the  ring  ulcer,  a  pressure  bandage,  under  which  an  anti- 
septic dressing  (boracic  or  salicylic  acid,  or  perchloride  of  mer- 
cury) has  been  placed,  is,  perhaps,  the  best  methotl  of  treatment. 
Warm  fomentations  promote  vascular  reaction,  and  may  be  used 
with  benefit  at  each  change  of  bandage. 

For  primary  phlycteiiulae  of  the  cornea  in  the  form  of  the 
luiuute  gray  superficial  infiltration  or  ulcer,  nothing  beyond 
atropine,  with  warm  fomentations  and  a  protective  bandage  to 
keep  the  eyelids  quiet,  should  be  used.  When  reparation  of  the 
ulcer  has  commenced,  calomel,  or  weak  yellow  oxide  of  mer- 
cury ointment,  may  be  employed. 

For  the  large  purulent  phlyctenula,  resulting  in  a  largo  and  deep 
ulcer,  often  situated  at  the  centre  (jf  the  cornea,  with  hypopyon 
and  iritis,  warm  fomentations  (camomile,  or  poppy-head,  at  90° 
F.,  for  twenty  minutes  three  times  a  day%  atropine,  iodoform  as 
ointment  or  |>owder.  and  a  protection  bandage,  form  the  treat- 
ment in  the  early  stages.  Here,  also,  I  often  puncture  the 
ulcer,  with  the  very  best  results  in  respect  of  hastening  the  cure, 
and  the  gal vano  cautery  may  be  used  with  advantage.  In  the 
stage  of  reparation,  Pageustecher's  ointment,  or  insuiHatious  of 
calomel,  are  very  useful. 

In  all  forms  of  phlyctenular  ophthalmia,  those  favorite  reme- 
dies«  blisters,  setons,  and  leeching,  should  be  avoided.  The  first 
two  worry  the  patient,  give  rize  tu  eczema  uf  the  skin,  and  are 
to  be  compared  in  their  power  of  cure  with   the   nieasures 

»v€  recommended  ;  while  leeching  gives,  at  best,  but  tempo- 
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The  degree  of  the  defect  of  visioD  to  which  an  opacity  of  the 
corDea  may  give  rise  depends,  in  the  first  instance,  on  the  posi- 
tion of  the  opacity.  If  it  be  peripheral,  the  vision  may  be  per- 
fect ;  but,  if  it  be  in  the  centre  of  the  cornea,  sight  may  be 
seriously  damaged.  Even  a  slight  nebula,  barely  visible  to  the 
observer,  will  cause  serious  disturbance  of  vision  if  situated 
in  the  centre  of  the  cornea ;  while,  in  the  same  situation,  the 
very  opaque  scar  of  a  deep  ulcer  will  produce  a  proportionately 
greater  defect.  If  a  central,  but  not  deep,  ulcer  should  not  be- 
come completely  filled  up  in  healing,  and  a  facet  remain,  vision 
will  also  suffer  much  in  consequence  of  irregular  refraction, 
although  there  may  be  but  little  opacity. 


CHAPTER  VI. 
DISEASKS  OP  THE  EYELIDS* 

Erythema,   erysipelas,    pblegraonous  inflammation,  and    ab-- 
»oew  are  all  liable  to  attack  the  eyelids,  but  require  no  special 
obgervntions  in  this  work. 

It  should  merely  be  stated  that  erysipelas  of  the  eyelids  may 
extend  to  the  connective  tissue  of  the  orbit,  and  ultimately  give 
rise  to  atrophy  of  the  optic  nerve. 

Eczema. — This  is  very  oflen  seen  on  the  eyelids,  most  fre- 
ijueutly  in  connection  either  with  eczema  of  the  face  in  general 
or  with  phlyctenular  ophthalmia,  which  latter  is  to  be  regarded 
as  eczema  of  the  conjunctiva  and  cornea.  The  lachrymation  in 
phlyctenular  ophthalmia  increases  the  eczema,  which  then,  by 
causing  contraction  of  the  skin  of  the  lower  lid,  produces  ever- 
aioQ  of  the  inferior  puiictum  lachrymale,  and  this,  in  its  turn, 
causes  increased  lachrymation,  and  thus  a  vicious  circle  is  set  up. 

Atropine  intiltration  of  the  eyelid,  from  long  use  of  solution 
of  atropine  in  some  j>ersous,  is  often  accompanied  by  a  moist 
form  of  ecxema  of  the  lids  and  face. 

Trmlmeni  should  consist  in  the  daily  removal  of  the  scabs,  in 
such  a  way  as  to  cause  no  bleeding  of  the  surface  underneath  ; 
and,  for  this  purpose,  a  warm  solution  t)f  bicarbonate  of  potash 
ia  useful  The  |>lace  should  ailerward  be  well  dried,  and 
painted  with  a  string  solution  of  nitrate  of  silver  (gr,  xx  ad  .^) 
and  a  boracic  acid  ointment  (gr,  xxx  ad  .^),  or  the  following, 
applied  over  this:  01.  Cadin,  n^xv;  Flor.  Zinci,  gr,  xx  ; 
Lanolin,  .^ij. — M.  If  the  inferior  lachrymal  punctum  be  everted^ 
the  canaliculu:?  shouM  be  slit  up. 

Herpes  Zoster  ophthalmicus  is  an  herpetic  eruption,  which 
affects  the  region  supplied  by  the  supraorbital  division  of  the 
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nerve  of  one  side,  aiul  sometimes  ila  na^'al  brauch»  aud,  hi 
rare  instantrea,  tUo  infraorbital  divisiou  of  the  same  nerve.  The 
occurrence  of  the  erupliou  is  preceded,  for  flume  days,  hy  severe 
ueumlgic  paiu  and  swelling,  with  redneKS  of  the  part.  The 
number  of  vehicles  varies  much,  and  may  be  but  three  or  four, 
i>r  80  numerous  as  to  become  confluent.  As  soon  a.B  the  eruption 
appears,  the  pain  usually  becomes  much  diminished,  and  Judeed, 
oileu  disappears.  Vesicles  are  liable  to  form  on  the  cornea,  and 
tJiese  may  result  in  ulcers,  which,  on  'healing,  leave  opacities. 
Iritis  has  also  been  observed  as  a  complication,  and  even  cyclitia, 
resulting  in  loss  of  tlie  eye.  The  vesicles  on  the  skin  soon 
become  purulent  and  gradually  turn  into  scabs,  which  fall  off 
and  leave  deeply  pitted  scars,  recognizable  during  the  remainder 
of  life.  The  affection  never  crosses  the  middle  line  of  the  fore- 
head, Biitue  neuralgia,  with  ausesthesia  of  the  sktn,may  reniaii] 
for  a  long  time  afterward. 

Inflammation  of  the  Gasserian  ganglion,  with  extension  of  the 
inflammatory  process  down  the  nerve,  was  found  ((X  Wyss)  iu 
the  only  case  in  which  a  post  modem  examination  has  been 
Diaile  during  the  acute  stage  of  the  disease. 

The  affpction  is  most  common  in  elderly  people,  btit  I  have 
8«^eti  it,  also,  iu  young  and  healthy  individuals. 

Tht  Treatment  can  only  be  expectant,  or,  at  most,  directed  to 
relief  of  the  patient's  suffering,  by  means  of  hyjwdermic  injec- 
tions of  morphia  and  other  seilatives,  and  by  emollients  applied 
lorjilly.  Complications  in  the  cornea  and  iris  are  to  be  dealt 
with  on  the  principles  laid  down  in  the  chapters  on  the  diseases 
of  those  organs. 

Primary  Syphilitic  Sores  occur  on  the  eyelids,  usually  near 
the  margin  of  the  upper  or  lower  Hd,  or  at  the  inner  or  outer 
canthus.  The  first  appearance  is  generally  a  "pimple,"  which 
ulcerate-s  and  becomes  characteristically  indurated  about  its 
base.  The  margin  of  the  ulcer  is  cleancut,  and  its  floor 
imewhat  excavated  and  covered  with  a  scanty  grayish  secre- 
LloH.     Occasionally  there  is  no  ulcer  present,  but  the  entire  lid 

IWollen,  L'nuilv  iiiilur.nted,  purple,  and  shiny;  and  then  the 
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diagnoj»fs  may  be  reodered  difficult.  The  prseauricular  aod 
submaxillary  glands  are  almost  always  swolleu  ;  aod  this  is  a 
valuable,  altliougli  not  altogether  positive,  diagnostic  sign,  as  it 
18  seen  also  in  tubercular  diaea-nes  of  the  conjuoctiva.  The 
occurrence  of  the  sore  is  followed  by  the  usual  coustitutiooal 
symptoms  of  eyphilis.  Very  rarely  ie  there  any  permanent 
damage  done  to  the  eyelid. 

The  most  common  modes  of  infection  are  by  a  kias  from  a 
syphilitic  mouth  or  by  a  dirty  finger. 

Treattnmt — Locally,  sublimed  calomel  by  Kane's  methcMl, 
dusting  with  finely  powdered  iodide  of  mercury,  or  the  black 
wash  may  be  used ;  while  the  usual  general  mercurial  treatment 
h  employed. 

Secondary  SyphiliA  gives  rise  to  ulcers  on  the  margins  of  the 
lids,  to  loss  of  the  eyelashes  (madarf>eis),  and  to  the  secondary 
akin  affections  which  attend  it  in  other  parts  of  the  body. 

Vaccine  Vesicles  on  the  eyelids  are  produced  by  accidental 
inoculation  at  the  intermarginni  part  of  the  lid ;  or  on  the 
outer  surface  of  the  lid,  if  the  skin  be  abraded  hy  the  finger* 
nail,  or  otherwise.  Sometimes  the  vesicle  develops  into  a  large 
ulcer  with  yellowish  floor  and  hard  and  elevated  margin.  There 
is  much  pain,  much  swelling  of  the  eyelid,  and  ehemosia. 

Although  distressing  for  a  week  or  so  while  it  lasts,  the 
affection  is  not  a  dangerous  one,  further  than  that  a  cicatrix  in 
the  skin  is  left  behind,  and  the  eyelashes  at  the  affected  part  are 
lost. 

Treatment. — A  warm  chlorate  of  potash  lotiou  (gr.  v  ad  ^)  is 
the  best  applicatiuu. 

Rodent  Ulcer  (Jacob's  Ulcer). — This  disease  commences  as  a 
small  pimple  or  wart  on  the  skin  near  the  inner  canthus,  or  over 
the  lachrymal  bone,  as  a  rule,  but  it  may  also  originate  in  any 
other  part  of  the  face*  The  scab  or  covering  of  the  wart  ia 
easily  removed,  and  underneath  h  found  a  shallow  ulcer  with  a 
well-defined  indurated  margin,  the  skiu  surrounding  the  dis- 
eased place  being  healthy  and  continuing  bo  to  the  end  of  the 
chapter.    The  progress  of  the  disease  is  extremely  slow,  extend- 
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ing  over  ii  grcut  number  of  years,  an<l,  in  tlie  early  Btages,  the 
ulcer  may  even  seem  to  heal  for  a  time,  but  always  breaka  out 
again.  In  mild  cases  the  ulceration  may  remain  supertidal ; 
but,  more  usually,  it  strikea  deep,  in  the  course  of  time  eating 
away  every  tissue,  even  the  bones  of  the  face  and  the  eyeball 
The  latter  is  often  spared  until   after  the  orbital  bones  have 

me. 

The  disease  id  an  epithelial  cancer  of  a  mHi-malignaut,  or 
purely  local,  kind.  There  is  no  tendency  to  infiltration  of  the 
lyniplmtic^.  It  is  rarely  seen  in  persons  under  forty  years  of 
age. 

Treatment. — Extirpation  of  the  diseased  part  affords  the  beat 
chance  of  relief  for  the  patient.  Recurrence  of  the  growth  is 
the  rule,  but  this  shouhl  not  deter  from  operative  measures,  nor 
even  from  the  renewal  of  lhem»  a?*  they  afford  much  comfort  to 
the  patient  and  prolong  his  life.  Even  in  advanced  stages 
u|»eration  is  frequently  called  for.  The  application  of  chloride  of 
zinc  or  of  the  actual  cautery  should  be  employed,  after  the 
disease  has  been  as  thoroughly  removed  with  the  knife  as  is 
possible. 

My  friend.  I>r.  C.  E.  Fitzgerald,  informs  mo  that  be  has  had 
>me  remarkably  good  results  in  cases  of  rodent  ulcer  from  the 
uae  of  Bergeon's  treatment.  This  cowsiata  in  the  internal  ad- 
mi  ui^stration  of  five  grains  of  chlorate  of  potash  three  times  a 
day,  with  the  local  application  of  a  i<Hturatefl  solution  of  chlo- 
rate of  potash  to  the  ulcer. 

Marginal  Blepharitis  {ji/t'V«/>r*v,  aftlul),  or  Ophthalmia 
tarsi,*  is  noihiog  else  than  ecztjma  of  the  margin  of  the  eyelid. 
It  is  founil  either  as  Blepharitis  ulcerosa  (Eczema  pustuhjsa), 
or  as  Blepharitis  at^uamosa  i  Eczema  squamosa).  In  the  former, 
stmall  pustiiles  form  at  the  roots  of  the  eyelashes,  and  these, 
having  lost  their  covering,  become  ulcers,  which  scab  over. 
The  whole  margin  of  the  lid  may  then  be  covered  with  one  large 
scab,  in  which  the  eyelai^hes  are  matted,  and  under  which  the  lid 


•  T\%**  t«-i-ni  //"^rt  y/irjff  m  not  employed  in  modern  ophthalinology. 
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will  be  found  swoUeo,  red,  and  moist,  with  many  minute  ulcers 
and  pustules.  Many  eyelashes  come  away  with  the  scab,  and 
many  others  are  found  loose  and  ready  to  Inl!  out 

The  disease  is  chronic*  anil  is  most  commonly  found  in  stru- 
mous children.  It  is  frequently  accompanied  by  phlyctenular 
ophthalmia,  or  by  simple  conjunctivitis,  which  may  have  been 
its  cause,  or  which  promotes  it  by  keeping  the  margin  of  the 
li«l  constantly  wet. 

If  neglected,  ulcerous  blepharitis  is  liable  to  produce  trichia- 
sis by  giving  a  false  direction  to  the  bulbs  of  the  cilia 

Many  ophthalmologists  hold   that  blepharitis  is  often  caused 
by  ametropia,   e.specially   by  hypermetropia  or   hyjierraetropi 
astigmatism,  in  conser|ueiJcc  of  the  incc'^siint  efforts  of  accom 
modation.     I  cannot  go  thus  ftir;  but  perhapsS,  if  blepharitis  be 
once  set  up,  such  anomalies  of  refraction  may  help  to  keep  it 
going. 

The  Treftbmni  of  (Jk^rom  Blepharitis  consists  in  careful  re- 
moval of  the  scabs  without  causing  any  bleeding  of  the  delicate 
surface  underneath.  Such  bleeding  indicates  that  the  newly 
formed  epithelium  has  been  torn  away,  and  it  is  important, 
therefore,  to  soften  the  scabs  by  soaking  the  eyelid  with  olive 
oil,  or  with  a  solution  of  bicarbonate  of  potash,  before  removing 
them.  Any  puntules  found  under  the  scab  should  be  piincturetl, 
and  nil  loose  eyelasheis  taken  away,  and  the  ulcers  touched  with 
a  hne  point  of  solid  mitigated  lapiti.  The  surface  should 
then  be  well  dried  by  pressure,  not  by  rubbing,  with  a  soft 
cloth,  and  the  following  ointment  (Hebra)  applied;  M.  Ol. 
Rusci  (or,  01.  Juoiperi)  .^,  Hydrarg.  Ammon.  Cblor.  gr.  iv, 
Cer.  Galeni,  Lanolin  aa  .^5!].  This  ointment  is  to  be  continued 
until  healing  in  thoroughly  established.  In  many  mild  cases  a 
boracic  acid  ointment  (^gr.  v  ad  -^  of  Vaselin,  or  of  I.auolin) 
will  be  found  efficacious  instead  of  the  above,  and  a  White 
Precipitate  Ointment  of  from  1  to  2  percent,  acts  welL  A  cre- 
olin  ointment  Huit5  many  cases,  viz.,  Creolin,  1  to  5  miu. ;  Aq., 
^\l  \  Lanolin,  ,^vj. 

Or,  again,  after  the  .*cabs  and  loose  eyelashes  have  lieeu  re- 
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riiovetl  a«  abuve,  the  miirgina  of  theeycHtk  may  be  freely  bathed 
with  a  wash  of  ten  to  twenty  minims  of  creolin  to  eight  ounces 
of  water,  as  recorameuded  by  Dr.  Ghisgow  Patte^oii  for  ehrooic 
eo^enia,"^  and  afler  this  the  creolin  ointment  may  be  apjdied*  I 
have  found  this  method  very  successful.  But  in  all  cases,  what- 
ever the  lotion  or  ointaicnt  onlered  may  be,  the  ulcers  should  be 
touched  with  mitigated  lapis,  as  above  rtrommended,  and  all 
loose  eyelashes  removed. 

All  complications  with  conjunctival  atR'ctit>n3  or  lachrymal 
obttrucUon  roust  be  dealt  with,  and  the  patient'j*  general  sys- 
tem carefully  attended  to.  Any  error  in  refniction  should  be 
suitably  corrected. 

Squamous  lilepharitis  comes  on  afler  the  ulcerous  form  has 
passed  away :  or.  it  is  found  as  a  primary  atl'ectton,  especially  in 
chlorotic  women.  The  margin  of  the  lid  is  somewhat  swollen 
and  red,  and  covered  with  loose  epidermic  scales.  It  is  an  ex- 
tremely chronic  uflection. 

The  'freaimeni  of  ^Stpmrnmi^  BlcpkaritU  is  also  an  ointment  of 
Hebra's : — 

H.  Emplftst  Diachylon  Co.^  f  Zl\  01.  Olivte,  q.  «. 

or,  the  Boracic  Acid  ointment  may  be  used. 

Chlorosis,  if  firefient,  is  to  have  suitable  remedies. 
Phtheiriasis  {^Otip,  a  tome)  ciliorum. — The  paliculus  pubis 
occurs  on  the  eyeliu^hes.  It  gives  rise  to  excessive  itching  and 
burning  sensations^  and  the  consetpient  rubbing  produces  ex- 
coriations of  the  margin  of  the  lid.  The  bee  occupy  chicUy  the 
rtiois  of  the  eyelashes^  white  the  shafts  of  the  cilia  are  covered 
with  their  brown  egg-capsules,  and  this  gives  to  the  cilia  the 
peculiar  apfiearance  of  being  covered  with  dark  brown  powder, 
whioli  enables  the  diagnosis  to  be  easily  made.     The  fully  de- 


•  Duh.  Joum.  Med,  Sciencta^  July,  1801. 

\  Emplast   Dittchylon  Cot    is   umde  m  followi :     Emplaiit.   Litkurg. 
B.  P.,  12  piurta  ;  Cora  dour,  1  j  part  ^  AmmomaG,  Galbanum,  Turpeutine, 
of  each  1  part. 
12 
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veloped  parasites,  as  well  as  the  eggs,  may  be  more  readily  seen 
by  aid  of  a  strong  convex  glass. 

TS'eatmeni, — With  a  ciHum  forceps  the  pediculi  may  be,  to  a 
great  extent,  if  not  completely,  removed,  as  well  as  some  of  the 
eggs  from  the  cilia.  This  proceeding  repeated  daily,  along  with 
the  aj)plicatiuti  of  Mercurial  Ointment,  or  of  a  weak  Red  Pre- 
cipitate Ointment,  to  the  margin  of  the  eyelida,  morning  and 
evening,  will  soon  effect  a  cure. 

Hordeolum  (hordrum,  a  grain  of  barley),  or  Stye,  is  a  circum- 
scribed purulent  inflammation,  situated  at  the  follicle  of  au 
eyelash.  It  commences  as  a  hard  swelling,  with  more  or  less 
fcumefactiim  and  oedema  of  the  general  surface  of  the  lid,  and 
often  with  some  chemosis,  especially  if  it  be  situated  at  the  outer 
can  thus.  In  its  early  stages  there  is  much  pain  associated  with 
it*  It  gradually  suppurates,  and  may  theo  be  punctured  or 
allowed  to  open  of  itself* 

Styes  fret|ue«tly  come  in  rapid  succession  one  after  the  other, 
L»nd  then,  probably,  a  constitutional  disturbance  exists  as  the 
Icause.  In  the  earliest  stage  cold  applications  may  be  successful 
in  putting  back  a  stye,  but  later  on  warm  stupes  will  hasten  the 
suppuration  and  relieve  the  pain.  Habitual  constipation  is  a 
common  source  of  hordeolum,  and  should  be  met  by  the  occa- 
sional use  of  Cascara  Sagrada,  or  of  Fried richshall,  or  Hunyadi 
Janos  water,  or  some  other  mild  laxative.  Sulphide  of  calcium, 
A  gr.  every  hour,  or  h  gr.  twice  a  day,  for  an  adult,  has  been 
recommended  (D,  Webster)  as  a  specific  in  these  ca-ses. 

Clialazioii  (jr^iAa^u,  Aa?7j,  Meibomiaa  Cyst,  or  Tarsal  Tumor, 

lis  a  granuloma  in  connection  with  a  Meibomian  gland.     It  has 

its  origin  in   a  chronic  inflammatory  process  in   the  connective 

tissue  surrounding  the  gland,  which  usually  passas  oflT  without 

having  attracted  the  attention  of  the  patient.    These  tumors 

k  vary  in  size  from  that  of  a  hemp-seed  to  that  of  a  hazel-nut, 

ffjaueing  a  marked  and   very  hard  swelling  in  the  lid.     They 

occasionally  open  spontaneously  on  the   conjunctival   surface, 

giving  exit  to  contents  which  are  usually  viscid  or  grumoua,  but 

sometimca  purulent. 
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TrentmetiL — Nn  application  cau  bring  about  absorption  of 
these  tumors.  The  lid  should  be  everted,  the  tumor  opeDed  by 
a  mugle  incision  frura  the  coojuuctival  surface,  aud  itti  contents 
thoroughly  evacuated  by  aid  of  a  scoop  or  small  sharp  spoon. 
Difficulty  is  sometimes  experienced  iu  finding  the  point  in  the 
conjunctiva  corresponding  to  the  tumor,  but  it  is  usually  indi- 
cated by  a  dusliy  or  grayish  discoloration.  Immediately  after 
the  evacuation  bleeding  into  the  sac  often  takes  place,  and 
causes  the  turaor  to  remain  for  a  day  or  more^aa  large  as  before, 
a  fact  of  which  the  patient  should  be  warned.  The  operation 
may  occasionaUy  require  to  be  repeated  two  or  three  times.  The 
interior  of  the  sac  should  not  be  touched  with  nitrate  of  silver; 
and  the  incision  and  evacuation  should  never  be  made  through 
the  skin,  because  more  or  less  disfigurement  from  the  scar  would 
result. 

More  than  one  chalazion  is  often  present  at  a  time,  and  some 
people  become  liable  to  them  periodically  during  a  number  of 
years. 

Milium  (m*7*u?w,  a  millet  seed)  presents  the  appearance  of  a 
perfectly  white  tumor*  not  much  larger  than  the  head  o{  a  pin, 
in  the  skin  of  the  eyelid.  It  is  a  retention  turaor  of  a  sebaceous 
gland,  and  can  readily  be  removed  by  puncture  and  evacuation. 

Molluscum,  or  MolluBCum  coiitagiosuin.^Thi8  is  a  white 
tumor  in  the  skin  of  the  eyelid,  which  may  attain  the  sl/e  of  a 
pea.  At  its  summit  is  a  depression,  which  leads  to  an  o|)ening 
into  the  tumor,  througb  which  the  contents  can  be  pressed  out. 
It  is  probably  a  <]igeased  condition  of  a  sebaceous  gland,  and 
contains  altered  epithelial  cells  and  peculiar  Ixidie?*  termed  mol- 
luscum corpuscles,  which  are  of  a  fatty  nature.  Many  such 
tumors  may  form  in  the  lids  at  the  same  time. 

It  is  held  by  some  observers  that  this  aflection  is  contagious, 
although  in  what  way  is  not  clear,  inasmuch  as  experimental 
rubbing  of  the  contents  of  a  molluscum  into  the  skin  has  not 
given  rise  to  the  tumors, 

Tnatment. — Each  separate  turaor  must  be  evacuated  by 
simple  pressure,  or  after  it  has  been  opened  up  witb  a  knife  or 
gCLsaors. 
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Teleangiectic  Tumors,  or  Kaevi,  of  the  eyelids  occur  oongeni 

tally. 

TreaimefU. — Small  tumors  of  this  kind  may  be  destroyed  by 
touching  with  nitrate  of  silver  or  hydrochloric  acid,  or  by  per- 
forming vuccinatiou  on  them.  Larger  tunjors  nmy  be  liga- 
tured or  treated  with  the  galvano-cautery,  and  electrolysis  is  a 
very  effectual  method  in  many  cases. 

Xanthelasma  {'nAt,):;^  yelhw :  i/^an/ia^  a  lay*^*)  is  the  term 
applied  to  yellowish  plaques  raised  slightly  over  the  surface  of  the 
skin,  with  very  defined  margins.  The  shape  of  these  plaques  is 
extremely  irregular,  and  they  may  attain  the  size  of  a  shilJing 
or  larger.  Tlie  appearance  is  caused  by  hypertrophy  of  the 
sebaceous  glands,  with  retention  of  their  contents,  and  fatty 
degeneration  of  the  subcutaneous  connective  tissue, 

Ti-eutmetU  can  only  consist  in  removal  by  careful  dissection, 
and  this  is  hardly  to  be  recommended,  except  in  extreme  cases. 

Palpebral  Chromidrosia  (xpmfia,  color ;  Uftmoiq^  stveatinff), 

The  phenomenon  of  an  exudation  of  pigment  upon  the  eyelids, 
of  which  about  tifty  casea  have  been  recorded,  has  given  rise  to 
much  discussion.  The  opinion  held  by  many  is  that  these  caaes 
are  always  the  result  either  of  deception  in  hysterical  individu- 
als, or  of  accidental  circumstances,  such  as  the  exposure  of  a 
patient  with  seborrhcra  palpebrarum  to  an  atmosphere  loaded 
with  coalniuHt  or  pigmentary  matter,  in  some  manufacturing 
district  Of  the  fact  that  the  appearance  has  occurred  under 
both  of  these  conditions  there  can  be  ui>  doubt.  There  would 
seem  also  to  be  evidence  that  some  genuine  cases  of  color-sweat- 
ing on  the  eyelids  have  been  observed,  but  they  must  }>e  ex- 
tremely  rare.  The  discoloration  is  blue  or  black,  and  occurs  in 
the  form  of  line  powder  upon  the  skin  of  one  or  both  eyelids 
of  both  eyes.  It  can  be  wiped  oft;  and  is  said  to  begin  to  reap- 
pear after  a  short  interval.  The  subjects  of  it  have  been  chiefly 
young  girls,  but  it  ha«  also  been  seeri  in  women  of  advancetl 
years,  and  even  in  middle-aged  men. 

The  Treatinmt  in  a  genuine  case  may  consist  in  the  appli- 
cation  of  a  lotion  of  Liq.  plumbi  and  glycerine ;  and,  internally, 
iron,  quinine,  and  arsenic,  along   with   the  regulation   of  the 
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geoerol   eystera,    psirtit-ularly    \u    rtepect    of    any    uterine    tle- 

igemeDt. 

Epithelioma,  Sarcoma,  Adenoma,  aDiI  Lupus  are  aii  Been  in 
the  eyelitls,  but  iTquir*?  no  special  tlescription  here. 

Clonic  Cramp  of  the  Orbicularis  Muscle,  or  ui'  a  [x>rtion  of  it , 
b  often  seen,  and  h  popularly  known  by  the  name  of  **  life  "  iu  the 
eyelid.  It  is  frequently  due  to  overuse  of  the  eyes  for  near  work, 
especially  by  artificial  light,  or  if  there  be  defective  amfdltude 
of  accommodation. 

Trmhneni  should  consist  in  the  regulation  of  the  use  of  the 
eyes  for  near  work,  and  the  correction  by  glasses  of  any  defect 
in  the  accommodation^ 

Blepharospasm,  or  Tonic  Cramp  of  the  Orbicularis  Muscle, 
is  commonly  the  result  of  irritation  of  the  ophthalmic  division 
of  the  fifth  nerve  by  reflex  action,  aa  in  phlyctenular  ophthalmia 
and  some  other  corneal  and  conjunctival  affections;  or,  from 
rforeig^u  bodies  on  the  conjunctiva  and  cornea,  etc. ;  or,  it  may 
continue  for  some  time  after  the  relief  of  any  such  irritation. 
It  occurs,  alsOf  independently  of  such  causes,  and  is  then  difficult 
to  account  for,  unleas  as  a  hysterical  symptom.  Yet  even  in 
these  obscure  cases  the  spasm  is  probably  often  a  reflex  from  the 
third  nerve,  and  it  will  found  that  pressure  upon  the  supra- 
orbital nerve  at  the  supraorbital  notch  may  arrest  the  spasm  ; 
or,  if  not  there,  then  pressure  on  the  infraorbital,  temporal, 
malar,  or  inferior  alveolar  branch  may  have  the  desired  effect] 
or,  at  even  still  more  remote  regions,  and  in  the  course  of  other 
nerves,  the*'  pressure  point  "  may  be  discovered. 

Trcatinenf, — If  the  cause  of  the  reflex  cannot  be  ascertained, 
or  have  passed  away,  and  the  cramp  be  very  distressing, 
stretching  or  resection  of  the  branches  of  the  fifth  nerve,  from 
which  the  reflex  proceetU,  nmy  be  tried.  Morphium  hyjwder- 
micAlly  has  been  of  use  in  some  cases,  but  it  would  be  undesir- 
able to  continue  this  treatment  for  long. 

Ptosis  {nTtn,it<i,  a  fall),  or  Blepharoptosis,  is  an  inability 
to  raise  the  upper  lid,  which  then  hangs  down  over  the  eye- 
ball.    It  19  either  congenital  or  acquired;    and,  in  the  latter 
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case,  18  most  usually  the  result  of  paralysis  of  the  branch  of  the 
third  uerve  supplying  the  levator. 

Persons  affected  with  ptoais  involuntarily  endeavor  to  raise  the 
eyelid  by  an  over-action  of  the  frontalis  njii&cle.  The  drooping 
lid  and  elevated  eyebrow  give  a  peculiar  and  characteristic 
appearance. 

The  Can^eii  of  Paralytic  Ptosis  are  similar  to  those  of  paralysis 
of  other  branches  of  the  third  pair,  more  especially  exposure 
to  cold  ilraugbts  of  air  wliile  the  body  is  heated,  and  syphilis  or 
rheuniatisni  affecting  the  branch  to  the  levati>r  pali>ebnp  in  its 
course.  It  ttiay  also  be  due  to  focal  cerebral  disease.*  The 
branch  to  the  levator  may  be  paralyzed  alone,  or  in  conjunc- 
tion with  other  third  nerve  branches,  and  the  loss  of  power 
may  be  partial  or  complete. 

The  Trmtmeni  of  a  recent  ease  of  ordinary  paralytic  ptosis 
depends  upon  its  cause.  If  this  be  syphilis,  then  a  course  of 
mercurial  inunctions  or  of  iodide  of  potassium;  if  rheumatism, 
then  salicylate  of  soda  or  iodide  of  potassium  ;  with^  in  either 
case,  protection  of  the  eye  and  side  of  the  head  with  a  warm 
bandage.  Cases  in  which  these  remedies  have  failed,  and  which 
have  become  chronic,  often  demand  operative  treatment. 

Ptosis  due  to  a  cerebral  lesion  rarely  comes  within  the  scope 
of  treatment. 

Operative  Treatment  is  indicated  in  cases  of  paralytic  ptosis 
— where  other  measures  have  produced  no  result^in  ptosis 
adiposa,  and  in  congenital  cases.  A  very  common  proceeding 
consists  in  the  excision  of  a  sufficiently  large  oval  piece  of 
integument,  its  long  axis  lying  in  the  length  of  the  lid,  with  the 
subcutaneous  connective  tissue  and  fat,  and,  in  paralytic  cases^ 
a  small  portion  of  the  orbicular  muscle.  The  fold  of  integument 
to  be  abscised  is  seized  by  two  pairs  of  forceps — one  of  them  held 
by  an  assistant — at  the  inner  and  outer  ends  of  the  lid,  and  by 
this  means  the  necessary  size  of  the  fold  is  estimated.  The 
abscission  is  performed  with  a  pair  of  scissors,  the  margin  of  the 


*The  vftlae  of  ptoBiH  as  a  localizing  symptom  in  the  cerebral  diseam 
rill  be  treated  of  in  Chap.  XVIII. 
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iround  lying  close  to  the  points  of  the  forceps.  The  subcuta- 
neous tissue^  etc.,  is  then  removed,  and  the  edges  of  the  wound 
drawn  together  bj  a  few  points  of  suture. 

Paf;en.f(evhc/is  ^fdho^i  is  as  foOows:  Its  object  is  to  enable  the 
patient  to  derive  more  benefit  from  the  etibrt  of  his  frontalis 
muscle,  which  he  is  constantly  making  with  so  little  result,  by 
transferring  its  action  more  directly  to  the  eyelid.  A  needle 
carrying  a  thick  ligature  is  entered  under  the  skin  of  the  fore- 
head, about  half  an  inch  above  the  centre  of  the  eyebrow,  and 
passed  subcutaneuusly  as  far  as  the  margin  of  the  eyelid  at  its 
middle  point.  The  suture  is  closed,  not  very  tightly  at  first,  but 
each  day  somewhat  more  lightly, until  it  has  cut  its  way  through 
the  skin.  As  the  result  of  this,  a  cicatrix  is  formed  in  the  course 
of  the  ligature,  which  gives  the  frontalis  much  more  power  over 
the  eyelid.  I  have  tried  this  method,  but  I  have  not  been 
satisfied  with  it. 

Pamut'  MeihofL  *  — 
The  object  of  this 
aperatian  is  to  bring 
about  a  union  between 
the  lid  and  the  fron* 
talis  muscle,  by  form- 
ing a  flap  in  the 
former,  which  is  fas- 
tened to  the  skin  of 
the  forehead,  and  to 
the  surface  of  the 
muscle. 

Before  the  operation 
commences,  and  while 
it  is  in  progress,  an 
assistant  applies  his 
hand  firmly  to  the 
patient's  forehead,  in 
such  a  way  as  to  prevent  shilling  of  the  skin  of  the  eyelid  over 

*  Archives  d*  Ophihalmologit^  Jwivier-F6vrier,  1886. 
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the  uinlerlyiug  tisaues,  which  would  interfere  with  the  exactitude 
of  the  proceeiliug. 

A  horn  lid -spatula  is  inserted  under  the  h*d,  and  Fi^'.  57 
explains  how  the  eyelid  Ilat>  ^^  l'i>rmed.  The  liorizuntal  iuciaioo 
aking  the  top  of  the  flap  has  a  slight  convexity  upward,  is  uot 
quite  ao  inch  long,  lies  over  the  orhital  margin^  and  goes 
through  all  the  tissues  down  to  the  periosteum.  Another  incision, 
parallel  to  this  one,  rather  more  thau  an  inch  long,  is  made 
along  the  upper  border  t>f  tlie  eyebrow,  and  as  deej>  as  the  perios- 
teum. The  ilap  of  skin  and  muscle  is  now  dissected  from  the 
tarsus  down  to  its  ciliary  border,  but  the  suspeusury  ligament  of 
the  lid  must  not  be  interfered  with.  The  bridge  of  tissue 
between  the  two  horixuntal  incisions  is  now  to  be  uriderraiued 
without  injury  to  the  periosteum  or  suspensory  ligament.  The 
flap  is  tiien  drawn  up  under  the  bridge  by  means  of  the  sutures 

(a  a'),   and   secured   to 
^'*''  ^^'  the  upper  edge  of  the 

upper  incifiion*  Inas- 
much as  the  traction  ex< 
ercised  by  the  flap  when 
so  fixed  tends  to  pnxiuc^ 
ectropion  of  the  lid, 
two  lateral  sutures  (ft  b') 
are  applied  deeply 
through  the  suspensory 
ligament  and  conjunc- 
tiva,  to  the  exclusion  of 
the  skin,  and  are  at- 
tached, like  the  other 
sutures,  to  the  upper 
lip  of  the  upper  in- 
cision, thus  counteracting  the  tendency  to  ectropion.  Fig.  58 
shows  the  eflTect  of  the  operation. 

Fucha  has  published*  some  cases  of  bilateral  ptosis,  which 


♦Fo»  Oratfe'a  Archive  Jtxxti,  l,  p..  2S4, 
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were  due,  in  hid  opioion,  to  primary  atrophy  of  the  levator  pa!- 
pebne  muscles.  The  eyelids  were  eloogated  and  thinned,  so  that 
the  eyeball  showeil  plainly  through  them.  The  toss  of  power 
had  in  each  case  been  very  slowly  increasing  for  many  years. 

Congenital  ptosis  is  generally  present  in  both  eyes.  It  is  due, 
in  some  cases,  to  an  imperfect  development  of  the  levator  pal- 
pebrie ;  and,  m  others,  to  an  abnormal  insertion  of  thijs  miigcle, 
its  tendon  being  attached  to  the  tiirsus  too  far  back.  Either 
Pagenstecher^a  or  Pan  as*  operation  may  be  employed  here. 
Eversbusch  has  proposed*  the  following  procee<ling  more  particu- 
larly for  congenital  ptosis  : — 

Eversbuscfis  Operailon  for  CongenlUil  Ptosis. — The  object  of 
the  operation  is  to  increase  the  power  of  the  levator  by  ad- 
vancing its  insertion,  or  rather  by  doubling  it  down  over  the 
tarsus  where  it  forms  fretsh  adhesions.  Snellen's  lid  clamp  is 
applied,  so  that  the  plate  is  passed  well  up  into  the  fornix;  and, 
before  the  ring  is  screwe<l  dowti  the  skin  of  the  lid  is  drawn  rlown 
80  that  its  prolougaiiiin  just  under  the  eyebrow  may  he  force<l 
into  the  instrument.  The  skin  and  the  underlying  orbicularis 
are  now  diviiled  in  the  entire  width  of  the  lid,  parallel  tu  its  free 
margin,  and  at  a  ilistauce  half-way  between  this  margin  and  the 
eyebrow.  The  skin  and  the  subjacent  muscle  are  then  separated 
up,  both  upward  and  downward,  for  4  mm,  in  each  direction,  so 
that  the  insertion  of  the  levator  may  be  well  exposed.  A  suture 
with  a  small  curved  needle  at  either  end  is  then  introduced  by 
means  of  odc  of  these  needles,  horizontally  into  the  tendon  at  its 
insertion,  and  near  the  centre  of  the  latter,  in  such  a  way  that 
about  2i  ram.  of  the  tendon  may  be  included  in  the  suture. 
Each  needle  is  now  passed  vertically  downward  between  the 
tarsus  and  orbicularis,  and  brought  out  at  the  free  margin  of  the 
lid  at  a  distance  from  each  other  of  about  2^  unn»  Two  more 
such  double  sutures,  one  in  the  temporal,  the  other  in  the  nasal 
third  of  the  tendon,  are  simiiarly  applied.  The  margins  of  the 
horizontal  skin  and  muscle  wound  are  now  drawn  together^  and 


^HonaiabLf.  Augenhk.^  1883,  p.  KMJ. 
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then  tbe  three  sutures  are  closed  tightly.  It  h  desirable  to  slip 
glass  beads  over  tbe  ends  of  tbe  sutures  before  tying  them,  to 
prevent  cutting  into  the  margin  of  the  lid.  Both  eyes  are  ban- 
daged, and  the  sutures  left  in  for  a  week  or  more.  Figs.  59  and 
60  serve  to  render  tbe  foregoing  explanation  more  lucid.  Con- 
genital ptosis  is  sometimes  associated  with  epicantbos.  (See  end 
of  this  chajiter.) 

A   remnrkablc  condition  is   Couffenlial  Ptosis  with  Asuociated 
MovcmcnU  of  the  Affected  Eyelid  during  the  action  of  certain  mus- 


Fio,  50. 
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/,  levator  pAlpebrv ;  «,  orfaleulftH*. 


eies.  There  are  only  about  fifteen  cases  of  this  on  record.  They 
all  agree  in  this  particular,  that  the  up|>er  lid  affected  with  ptosis 
— most  commonly  the  left  lid — is  raised  when  the  mouth  is 
opened,  A  synchronous  contraction  of  tbe  pupil  has  been 
noticed  in  some  cases,  while  in  some  the  elevation  of  the  lid  occurs 
also  with  a  lateral  motion  of  the  jaw,  and  with  deglutition.  It 
is  probable  that  in  these  cases  tbe  levator  is  not  wholly  supplied 
by  the  third  nerve,  but  partly  also  by  nerve  fibres  which  take 
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their  origin  in  the  nncleua  of  the  fifth  pair,  and  which  also 
ipply  the  external  pterygoitl  aii«t  (iiga^tric  muscle^.  NceiHess  to 
ly,  no  remedy  can  be  applied  for  relief  of  this  condition. 
The  term  "  ptosis"  is  also  given,  although  not  very  correctly, 
cases  in  which  increased  weight  of  the  lid  causes  it  to  droop,  as 
in  conjunctival  affections,  or  where  a  tumor  has  formed  in  the 
eyelid,  or  where  there  is  a  hyper-developinent  of  the  suhcutane- 
ous  fut. 

Lagophthalmos  {Xa^mt  a  hare,  as  it  was  supposed  that  this 
animal  sleeps  with  its  eye«  open  ;  f>V^a^/^"9),  or  inability  to  close 
le  eyelids,  is  most  commonly  due  to  paralysis  of  theportio  dura, 
id  is  then  associate<l  with  the  other  symptoms  of  the  latter 
aHection.  On  an  effort  to  close  the  lids  being  made,  the  eyeball 
is  rolAted  upward  under  the  upper  lid,  owing  to  the  associated 
action  of  the  superior  rectus;  and  in  sleep  this  upward  rota- 
tion also  occurs — a  fact  which  explains,  to  a  great  extent,  the 
immunity  of  the  cornea  from  ulceration  in  many  of  these  cases. 
Lagophthalmos  may  also  be  due  to  orbital  tumors  pushing  the 
eyeball  forward,  to  exophthalmic  goitre,  to  Btaiihyloma,  or  to  in- 
traocutar  growths  distending  the  walls  of  the  eyeball ;  in  all  of 
whicii  conditions  the  eyelids  are  often  mechanically  prevented 
om  closing  over  the  eyeball,  or  cun  be  closed  only  by  a  Htrong 
Port  of  the  wilK  The  danger  to  the  eye  depends  upon  the  ten- 
dency to  ulceration  of  the  cornea  from  its  dryness,  cause*!  by 
ox|>osure  to  the  air,  and  from  foreign  subetances  not  being  removed 
from  it  by  nictitation. 

When  lagophthalmos  occurs  as  a  symptom  in  focal  cerebral 
disease,  it  is  useful  in  localising  the  disease,  by  assisting  in  differ- 
entiating a  lesion  in  the  internal  capsule,  or  in  the  facial  motor 
centre  of  the  cortex,  from  one  implicating  the  portio  dura  in  the 
pons,  as  it  is  absent,  or  very  slight,  in  the  former  cases,  but  very 
often  markedly  present  in  the  latter.  With  a  lesion  in  the  lower 
part  of  the  pons  we  are  apt  to  have  lagophthalmos  with  croased 
hemiplegia ;  but,  if  the  lesion  be  in  the  upper  part  of  the  pons — 
the  fibres  from  the  opposite  side  having  here  joine<1  the  motor 
tract — the  hemiplegia  and  lagophthalmos  will  be  homooyrooui. 
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Trc<Mim«nL — In  ca^es  of  non*paraIytic  lagophthaluios,  pro- 
tection of  ibe  cornea,  by  keeping  the  eyelids  closed  with  a  band* 
age,  t»r  a  few  epitlerniic  sutures  in  the  margins  of  the  eyelids, 
should  be  inir  Itrat  care.  Tarsorraphy  may  be  employed  in 
those  cases  where  circumstances  indicate  that  it  wouI<i  be  useful, 
c  ^.,  in  some  cases  of  exophthalmic  goitre,  or  of  staphylomatoua 
eyeball. 

In  paralytic  cases  the  primary  cause  of  the  paralysis  (syphilis, 
rheumatism,  etc.)  must  be  treated,  so  long  as  there  is  a  prospect 
of  restoring  power  to  the  muscles.  Locally,  galvanism  and 
hypodermic  injections  of  strychnia  may  be  employed.  During 
oure,  the  cornea  should  be  protected  as  above.  In  incurable 
oaaea  the  opening  of  the  eyelids  must  be  reduced  considerably 
in  dse  by  an  extensive  tarsorraphy. 

f%e  Operation  of  Tat'Mrraplif  consUta  in  unitiog  the  margins 
of  the  U[»per  and  lower  li<ls  in  the  neighborhood  of  the  external 
oommisutre,  so  as  lo  reduce  the  size  of  the  opening  of  the  eye- 
lids^ The  ooumianire  should  be  c&nghi  between  the  finger  and 
tlmmb,  and  thv  edges  of  the  lids  approximated,  so  as  to  enable 
llw  Opetrntor  to  toin  in  ostimatr  of  the  required  extent  of  the 
operalioii*  A  born  s^^tula  is  then  passed  behind  the  commia- 
aare^  snd  ike  neoeaarj  length  of  ihe  aaigia  of  each  lid, 
isdndiiif  tlie  bolbs  of  Uie  eiUa,  abeciaed  witli  a  abup  knife. 
Tlie  rmw  mar^n^  an&  tlien  brought  together  wiib  sntuea. 

V«^  hftiktt;  Mif^e^  tki  tyeKdd  »  »» 
IMtrtlml  or  complel^  of  Uie  eyelid  to  the  eyefanlL  II 
it  imtally  ibe  ranilt  of  bwiit  of  tlM  ooiv^>^^*  ^J  ^'^  acide^ 
or  Hbho.  The  Aortcoiiif  of  iIm  eonjiiMtiTml  «g»  which  is  seen 
a»  the  refimlt  of  |»ink|i|i%iia,  or  of  ftmafolnr  opktJudinia,  mad 
vbiek  I  huTe  aliote  dsntftbed  onder  tk*  lending  ^  Xerppbthal' 
iTVK  r^  *-r^^wm,  but  I  think  wmnft^r,  enllod  8yniblepli«on. 
^.•fibnrMi  inter^bit  orrkvsJj  viiK  the  iMtiooi  of  the 
^  if  it  OMM  4efiKt  mi  tma  kf  olMOui^  tbo  corner 
il^trable  IM  rt^tmvf  It  bv  eywfilioa.  SbonU  it  ooo- 
l«iid  i4rr4cl^in(  ft\m  lid  lo  ejrebalU  tl  mmj  be 
fef  ii^auir*,  and«  if  tbe  bttwl  be^bmd^  twv 
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may  be  employed,  oiie  for  either  half.  A  symblepharon  which 
occupies  a  cousi^lerable  surface  cannot  be  got  tuI  u(  in  this  way, 
and,  for  such  cases,  a  tninsplaiitatiou  procedure  like  that  of 
Teale*  or  of  Knappf  may  be  employed,  the  great  difficulty  m 
dealing  with  these  cases  being  the  lendeQcy  there  is  to  reunion 
of  the  surfaces,  unless  one  or  both  of  them  be  carpeted  with 
epithelium. 

In  Tealee  Operation,  if  we  suppose  the  ca^e  to  be  similar  to 
tbat  represented  in  Fig.  61,  an  incision  i«  carried  along  the  line 
of  the  margin  of  the  cornea  at  A,  through  the  whole  thickness 
of  the  symblepharon,  and  the  lid  is  diasected  off  frum  the  eye- 
ball as  far  as  the  fornix.  Two  conjunctival  daps  are  now 
formed,  as  at  B  and   C  in   Fig.  62,  and  one  of  them  (/?)  is 


Fi«.  «1, 
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turned  to  form  a  covering  for  the  wounded  surface  of  the  inside 
of  the  eyelid,  while  the  other  (C)  is  used  to  cover  the  bulbar 
surface  (Fig.  63),  the  flaps  being  held  in  their  places  by  fine 
sutures.  That  part  of  the  symblepharou  which  is  lell  adherent 
to  the  cornea  soon  atrophies  and  flisappears.  No  great  tension 
of  the  flaps  should  exist  as  they  lie  in  their  new  positions. 


*  Ophihal,  Nosp.  Rep.,  Vol.  iii. 

t  Archivf,  OphthaL,  xiv,  pt  1,  p.  270. 

t  Mr.  Tcale  now  makes  His  flaps,  as  in  Fig.  62,  wider  than  he  originulljr 
did.  I  have  to  lha»k  bim  for  altering  this  drawing  with  his  own  hand 
for  this  work. 
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Teale,  again,  ha^  suggested  the  formation  of  a  bridge- like 
coDJuuctival  flap  above  the  cornea,  and  the  removing  of  it 
across  the  latter  to  cover  the  loss  of  aubstaoce  Bituated  below. 
Ailer  the  sutures  to  keep  the  Hap  in  its  place  have  been  intro- 
duced, the  latter  is  separated  at  its  bases. 

A  simple  plan,  which  would  be  applicable  to  such  a  case  aa 
that  depicted  io  Fig.  61,  where  the  adhesion  is  not  very  exten- 
sive, and  |>erhap6  even  to  some  more  extensive  ones,  consists  in 

dissecting  the  conjunctival  pro* 
cess  off  the  cornea,  and  then  turn- 
ing it  down  on  the  raw  inner  sur- 
j'lice  of  the  under  lid,  and  fasten- 
ing it  there  with  a  suture  or  two.  I 
have  done  this  with  complete  sat- 
isfaction. 

The  transplantation  of  a  portion 
of  a  rabbit's  conjunctiva,  as  sug- 
gested by  Wolfe,  or  of  a  portion  of  mucous  membrane  from 
the  lips,  or  from  the  vagina*  as  employed  by  Stellwag,  is  un- 
doubtedly the  beat  method  for  many  cases  of  extensive  symble- 
pharon.  The  chief  precautious  necessary  for  success  in  this 
prciceeding  are :  That  the  flap  to  be  transplanted  be  not  applied 
in  its  new  position  until  all  bleeding  at  the  latter  place  has 
ceased.  That  the  flap  be  nothing  more  than  mucous  membrane, 
all  aub-mucous  tissue  being  carefully  remaved.  That  it  be  suffi- 
ciently large  to  cover  the  defect  without  any  stretching  ;  and  it 
should  be  remembered,  that  the  flap  shrinks  to  two- thirds  of  its 
sixe  ailer  being  detached  from  its  own  bed.  That  the  flap  be 
kept  moist  and  warm  during  the  period,  as  short  as  possible, 
which  may  ela|>^(e  ht^tween  lu  detachment  and  its  adjustment. 
And,  finally,  that  it  lie  kept  flrmly  in  \U  new  position  by  a  sufli- 
cient  number  of  (K>itits  of  interrupted  suture, 

/f    '  ^ — This  i*  sj^eciall  "    il)lc  to  extensive 

syii  1        lower  lid,  and  <1  i   the  foreyroing 
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Fig.  64, 


iperations  in  that  it  provides  a  covering  of  skin,  and  not  of 
mucous  membrane,  for  the  raw  surface  of  the  under  Hd.  Opera- 
tioDS  on  the  same  principle  have  been  proposed  by  Snellen  and 
by  Kubiit.  An  incision  A  B  (Fig.  64)  tbrongb  the  whole  ihick- 
U68e  of  the  eyelid,  and  correspond- 
ing in  length  to  the  latter  Js  made 
along  the  lower  margin  of  the 
orbit.  Below  tbii}  a  skin  dap  C 
D  is  then  formed.  The  flap  13 
dissected  up,  and  the  incisions  are 
OKrrie^l  a  little  more  deeply  as  A 
B  i«  approached,  to  enable  the  flap 
to  turn  more  readily.  The  flap  is  then  turned  up  as  on  a  hinge, 
slipped  through  the  button-hole,  and  sutured  securely  to  the 
inner  surface  of  the  under  lid.  After  a  time  the  skin  surface 
turned  toward  the  eyeball  becomes  considerably  modified,  so  as 
to  be  somewhat  like  mucous  membrane.  The  bare  space  lefl  by 
the  removal  of  the  strip  of  skin  is  covered  without  strain,  by 
making  a  small  horizontal  incision,  D  E,  at  its  outer  extremity, 
and  forming  a  sliding  Hap. 

Blepharophimosis  Q9^iy>a/)<'y,  eyelid:  ^ijnuKrif^  tmrrowing)\9  a 
Qontractiou  of  the  outer  commissure  of  the  lids,  with  consequent 
diminution  in  size  of  the  oi>ening  between  the  latter ;  and  is 
commonly  due  to  shortening  of  the  akin,  from  long-continued 
irritation  of  it,  caused  by  the  discharge  in  a  case  of  conjunc- 
tiviiis. 

It  is  remedied  by  a  Chnthopf'Xsttc  OpcrafioH.  The  outer  com- 
missure is  divided  in  its  entire  thickness,  in  a  line  which  is  a 
prolongation  of  the  line  of  junction  of  the  lids  when  close<],  by 
a  single  stroke  of  a  strong  straight  scissors,  one  blade  of  which 
Has  l)een  ])assed  behind  the  commissure.  The  integumenial  in- 
cision should  be  made  a  little  longer  than  that  in  the  conjunctiva. 
An  assistant  then  draws  the  upper  \u\  up  and  the  lower  lid 
down,  so  as  to  make  the  wound  gai»e.  The  conjunctival  margin 
and  the  dermic  margin  are  now  united  in  the  centre  by  a  point 
of  suture  (C,  Fig.  65),  while  two  more  sutures  (A  and  B)  are 
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applied,  utiv,  above  and  the  other  below  the  first*  This  operation 
IB  alM(»  rm|»loyc'(l  in  cmm  of  graoular  ophthalmia,  and  of  puru- 
lent conjunctivitig,  when  it  is  desired  to  relieve  the  pressure  of 
thti  lid  on  the  globe. 

Diitichiatis  (<tK\  twice;  ^tv/us^.h  row),  and  Trichiasis  {rfnyo^,  a 
hair). — The  hrnt  of  these  terras  indicates  the  growth  of  a  row 
of  i'yt*la8he8  along  theiutermarginal  jH>rtion  of  the  lid,  in  addi- 
tion in  the  tinrmnl  row  ;  while  trichiasis  indicate;^  a  false  direc- 

Fio.  r»5. 
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liott  lEiven  tu  th«  true  cilis.  Both  coodiliooa  mre  afteo  Ibniid 
eoext>Uti|C,  And  ihej  ftf«  abo  oileo  pwMOt  along  willi  eniroptum. 
Tli«y  mar  Kvtb  be  product^  by  cliro<ik  bl«|)ltArHn,  or  bjr  ebrooic 
ffwiu lar  oph  thai nita.  1 1  has  ht/ea  oocuukmi ly  btid  Uml  dcatnaal 
cootTAciMik,  pTittg  m  him  directko  to  tbo  bair  ^licl««,  is  tbe 
Ir  '  '0  cmiiM  of  tbcM  oooditaow;  bat  Badilnuyui  bas  r»- 
\v*wn  that  tbe  Mm  ciJia  are  defgiofnd  m 
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oShuote  frura  the  folliclea  of  the  cilia,  and  primarily  from  the 
cuticle  of  the  free  nmrgiii  uf  the  litK  The  latter  mode  of  devel- 
opment is  u  novel  di:?cnv€ry  l>y  Raehlmaiin,  which  he  seems  to 
have  definitely  proved  by  his  pathological  investigations*  His 
view  is,  that  hyperiemia  of  the  margins  of  the  lids  and  inflam- 
matitm  of  a  proliferating  tyj)e  is  what  gives  rise  to  this  primary 
development  of  hairs.  The  symptoms  to  which  they  give  riae, 
and  the  dangera  to  the  eye  attendant  on  them,  are  i^tie  to  the 
rubbing  of  the  irregular  eyelashes  on  the  cornea,  which  pro- 
ducer pain,  blepharospaam,  and  opacity  of  the  cornea,  or  even 
ulceration  of  it, 

Optrraiw7t«  for  DuiichiwtU  atul  TriahioBis  : — 
Epilation. — The  false  cilia  may  he  pulled  out  with  a  force[K<t; 
but  this  cannot  be  regarded  a^  a  cure,  for  the  hairs  grow  again. 
Eledroltjm  baa  been  proposed  by  Dr.  Charles  Mitchell,  of 
Missouri,*  and  by  Dr.  A.  Oenson,  of  Dublin.f  A  needle  is 
attached  to  the  negative  pole,  and  its  point  passed  into  the  bulb 
of  the  eyelash  to  be  remove  J,  the  jKisitive  pole  being  place*!  on 
the  temple.  On  closure  of  the  circle  a  slough  ia  formed  at  the 
root  of  the  hair,  which  iMicomes  loose,  and  is  removed.  It  does 
not  grow  again,  for  the  bulb  is  destroyed.  Each  hair  must  be 
separately  operated  on.  The  proceeding  Lb  very  valtiable  whero 
only  a  few  cilia  are  to  be  dealt  with. 

Ilhqutmtio. — Snellen  baa  revived  this  ancient  oi>eration  for 
cases  where  only  a  few  isolated  hairs  are  out  of  order.  Both 
ids  of  a  bit  of  very  fine  silk  thread  are  passed  through  the 
re  of  a  tine  needle,  so  as  to  form  a  loop.  The  needle  ts  now 
ktered  as  close  to  the  p4>int  of  exit  of  the  hair  as  possible,  and 
the  counter  puncture  is  made  in  the  [>ositiou  which  the  hair 
should  normally  occupy  in  tlie  row  of  it8  fellows.  The  neetlle 
is  drawn  completely  through,  as  also  the  ends  of  the  threail,  but 
the  loop  not  as  yet.     Into  the  loop  the  eyelash  is  now  inserted 


*  **Trieh)jiJii8  Ant!  Difltichi&aia,  their  Nature  and  PathoToipr,  with  a 
RftJicAl  Method  of  Tn>atraent '' ;  and  KHn.  httmatshl.^  Ajtril,  1882. 
t  BriL  M€d,  Journal,  December  16,  1882* 
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hy  aid  of  a  fine   forceps,  and,  by  tractioD  on  the  ends  of  the 
thread,  loop  and  eyelash  are  drawn  Fig.  <ty&. 

through  the  tunnel.  Unfortunately, 
the  eyelashes  frequently  regain  their 
abnormal  position  by  reason  of  their 
own  elasticity. 

Excision, — When  some  half-dozen 
hairs  close  together  are  growing  wrong, 
the  simplest  and  be^t  plan  is  to  completely  remove 
them  by  excision  of  the  corresponding  portion  of 
the  ciliary  margin.  A  fine  knife  ia  pa^ed  into  the 
intermarginal  regiou,  at  the  place  corresponding  U\ 
the  hairs  to  be  dealt  with,  and  a  partial  division  of 
the  lid  into  two  layers,  as  in  the  Arlt-Jae-^che  opera- 
tion {vide  infra}  ia  effected.  A  V-shaped  incision  in 
the  akin  of  the  lid  is  then  made,  including  the  erring 
hairs,  the  whole  flap  k  excised,  and  the  margin  of 
the  loss  of  substance  drawn  together  with  sutures. 

In  casesof  distichiasis  or  trichiasis,  involving  the 
whole  length  of  the  eyelid,  removal  of  the  marginal 
portion  of  akin  containing  the  bulbs  of  all  the 
eyelashes,  true  and  false  (Flsrer's  operation),  k  nt)t 
to  be  recommended^unless,  occasionally,  in  the 
underlid — because  it  unnecessarily  deprives  the  eye 
of  an  ornament  and  of  a  protection  against  glare  of 
sun  and  foreign  bodies. 

TninsplHutfitiotif  or  ShlftiiKf,  of  the  marginal  portion  of  the 
integument  containing  the  hair  bulbs,  true  and  false,  h  a  prefer- 
able proceeding  in  these  complete  cases.  One  of  the  oldest  and 
most  valuable  operations  of  this  kind  is  that  of  Jaesche,  modi- 
fied by  x\rlt-  It  is  performed  as  follows  ;  Knapp's,  or  Snellen's, 
clamp  (Fig.  GO)  having  been  applied  to  prevent  bleeding,  the 
lid  in  its  whole  length  is  divided  in  the  intermarginal  part  into 
two  layers  (Fig.  67),  the  anterior  containing  the  orbicular  mus- 
cle and  iniegument  with  all  the  hair  bulbs,  the  (w.^terior  con- 
taining the  tarsus  and  conjunctiva.     The  incisinn  in  the  inter- 
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larginal  portion  ie  about  5  ram*  deep,     A  second  iuciaion  is  now 
^Ynade  through  the  iDtegumeiit  of  the  lid,  parallel  to  its  margin, 

and  from  5  to  7  mm.  removed  from   it.     This  incision  also  ex- 
tends the  wh6le  length   of  the  lid.     A  third  inciaion  is  carried 

in  a  curve  from  one  end  to  the  other  of  the  second  incision. 

The  height  of  the  curve  is  proportional  to  the  effect  required. 

varying  from  4  ram.  to  7  mm. 

The  piece  of  iuteguraeut  included 

between  the  second   and   third 

incisions   is   dissected   ofiT   with 

forceps  and  scissors,  without  any 

of  the  underlying  muscle  being 

touched,  and  the  margins  of  the 

loBS  of  substance   are    brought 

tfjgether    by   sutures.     By   this 

procedure  the  lower  portion  of 

integument  containing  the  hairs 

and  their  bulbs  is  drawn  up,  and 

away    from    contact    with    the 

cornea. 
Spencer     Watson,*    Nicati,t 

Schoeler,;^  Burchard,§  Dianoux,|| 

and  Gayet  1  have  all  proposed 

double    transplantation    opera- 

tions« 
IHanmtsp'M  Operation h  as  follows:  Snellen's  (or  de  Wecker's) 

clamp  is  applied  (omitted  in  figures  for  simplicity),  and  an  in- 
cision (Fig.  68 J  is  made  [larallel  to  the  free  margin  of  the  lid, 
about  4  mm.  from  it,  extending  the  whole  length  of  tlie 
lid,  and  penetrating  to  the  tarsus,  but  not  through  the  latter. 
The  ciliary  portion  of  the  lid,  marked  off  by  this  means,  is  now 
detached  from  the  tarsus  by  an  incision  on  the  intermarginal 


♦  OphihaL  ffo9p,  Hep,,  Vol.  vii,  1878,  p.  440,  f  MatHUle  MMicaU,  1879. 

♦  KliniMcher  Htricht,  \mO,  \  CkariU  AnnaUn,  p.  658. 
f)  AnitaleJ  d'  Ocuthtljue^  1882,  p.  1S2.             *f  Ann,  iVOctiL,  1882,  p,  27. 
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portion  of  the  lid,  as  in  the  Arlt-Jaeeclie  operation.  An 
incision  thmugli  the  skin  alone  is  then  matJe  about  3  ram. 
above  the  first  incision  mid  parallel  to  it,  but  extending  some 
2  mm.  beyond  it  at  either  extremity.  The  ekin  flap  is  separated 
oft"  from  the  underlying  niuecle,  except  at  either  end,  where  it 
is  left  attached.  The  ouderlying  portion  of  the  muscle  is  then 
separated  from  the  tarsus,  and  allowed  to  retract  upward.  A 
forceps  being  passed  under  the  ciliary  flap  (Fig.  68),  the  skin 
flap  is  seized  and  drawn  down  into  the  ])08itton  of  the  former 
(Fig.  69),  where  it  is  made  fast  by  three  sutures  to  the  margin 
of  the  tarsus.     The   ciliary   fla[»  is  moved  up,  and  carefully 


Fiti.  CO. 


rtH 


d  tipoD  tbo  tarsus  bared  of  the  orbicularis,  the  latter 

««wn   back   with  a   Btrahismus   hook,  and    the    Hap  is 

ita  place  by  ^sutures  to   the  tarsus.     An  antiseptic 

iplieil,  and  the  sutures  may  be  removed  on  the 

iboagh  the  wounded  8urface  of  the  ciliary  flap 

I  vitally  united   with  the  epidermic  surface  of 

'  BO  practical  ill  rtasult  follows. 

iim  liC0  in  the  ctrciimstance  that,  occasionally, 

t^  on  the  irausiplauti'il  II ap  irritate  the  cornea, 

ing  niucb  finer  than  cilia,  are  more  difficult 
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Vossiiiss  Operatw7t,*—U,  for  example  (Fig.  70),  the  whole 
estenl  of  the  right  upper  lid  be  nffecled  with  trichiaais,  a  horn 
lid  apalula  (the  clamp  will  not  answer)  ia  passed  uocler  the 
Ifd  and  held  by  an  assistant.  Au  ititermarginul  incision  is 
made,  as  in  the  Arlt-Jaesche  operation,  abfiut  3  mm.  to  4  ram. 
deep.  The  incisioD  is  then  prolonged  through  the  skin  merely, 
over  the  external  corainissure  for  5  mro.  to  6  mm.  It  is  then 
irtied  upward  at  au   angle  with  the  free   margin  of  the  lid 

»ut  2b'^\  and  a  flap  abont  5  mm,  wide  is  marked  out  with  the 
knife  in  the  usual  crease,  or  fold,  of  the  upper  lid.  A  narrow, 
sharp,  and  pointed  scalpel  is  then  thrust  under  the  flap  at  its 

Fio.  70. 


base,  and  carried  toward  its  inner  end,  so  as  to  separate  it  off 
without  the  aid  of  forceps,  scissors,  or  any  other  instrument. 
The  margins  of  the  wound  thus  made  are  brought  together 
with  four  or  five  sutures,  and  the  flap  turned  down  and  secured 
in  the  gaping  intermarginal  incision  by  means  of  four  or  five 
sutures  between  each  of  its  edges  and  the  corresponding  palpe- 
bral margin.  One  suture  fastens  the  free  end  of  the  flap  in  the 
ine^iian  comer  of  the  wound.  The  position  of  the  cicatrix,  just 
ill  the  fold  of  the  upper  eyelid,  prevents  its  causing  any  dis- 
figurement.    Were  the  case  one  of  partial  trichiasis,  the  inter- 

•Bwkhl  d.  Ophthat.  GtadkcK  (Heidelberg,  1887),  p.  42, 
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marginal  lucbion  should  extend  a  little  beyond  the  point  where 
the  abnormal  condition  ceases.  If  it  be  the  inner  half  only  of 
the  margin  of  the  lid  which  ia  affected,  the  iutermarginal  in- 
cision is  prolonged  toward  the  noee,  and  the  flap  so  formed 
that  itfl  base  liea  over  the  inner  canthua.  The  flap  heaU  in 
readily,  and,  although  it  shrinks  somewhat,  secures  a  wide  inter- 
margiiml  portion.  The  same  drawback  in  connection  with  the 
cutaneous  hairs  on  the  transplanted  flap  holds  good  here,  as  in 
Dianoux's  operation. 

Van  MilUnfjens  Operation*  consiflts  in  splitting  the  eyelid,  as 

Fig.  7!, 


¥^;^- 


j^\WM,l„iif.^   . 


in  the  Arlt-Jaesche  operation,  from  ejid  to  end,  sufficiently  to 
produce  a  gap  (B,  Fig.  71)  3  mm.  in  width  at  the  central  part 
of  the  lid,  and  gradually  becoming  narrower  toward  the  canthi. 
The  gap  is  kept  open  by  sutures  passed  through  folds  of  skin  on 
the  upper  lid  (a,  a,  a),  by  means  of  which  also  the  lid  is  pre* 
vented  from  closing  for  twenty-four  hours  at  the  least.  As  soon 
as  the  bleeding  has  ceased,  a  strip  of  mucous  membrane  of  the 
same  length  as  that  of  the  lid,  and  2  to  2i  mm.  in  breadth,  ifl 


Ophthalmic  Rfxdeyo,  1887,  p.  300, 
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cut  (lut  with  two  or  three  soips  of  a  curved  scissors,  from  the 
inner  .surface  of  llie  pntient's  under  liji,  anil  is  placed  at  once 
intf»  the  gap  in  the  iutenuarginal  space.  It  should  then  be 
pressed  into  poeitiou  with  a  pledget  of  cotton  wool  steeped  in 
sublimate  solution  (1  in  5000).  Sutures  are  superfluous,  nud  do 
more  harm  than  good.  The  eyelid  ia  then  covered  over  with 
a  piece  of  lint,  on  which  is  spread  a  thick  layer  of  iodoform 
viiseline,  and  on  this  is  placed  a  wad  of  cotton  wool.  Both  ejes 
should  be  bandaged.  The  sublimate  lotion  is  used  fordisinfect- 
iog  the  eye  and  lip  during,  before,  and  after  the  operation.  The 
bandage  should  be  renewed  once  in  twenty-four  hours,  and  the 
sutures  in  the  upper  lid  ought  not  to  be  removed  before  the 
second  day. 

Van  Millingeu  iloes  not  think  it  advisable  to  transplant  small 
strips  of  mucous  membrane  if  the  trichiasis  be  partial.  He  re* 
gards  this  condition  aa  only  the  commencement  of  complete 
trichiasis^  and  therefore  recommends,  even  in  these  cases,  the 
filling  up  of  the  entire  length  of  the  intermarginal  space  with  a 
flap  of  mucous  membrane.  In  cases  of  shortening  of  the  con- 
junctival surface^  in  which  it  has  been  reduced  to  i  cm.,  a  strip 
of  mucous  membrane  measuring  4  mm.  in  width  at  the  centre 
may  be  transplanted. 

The  strip  to  be  transplanted  is  generally  tiikeu  from  the  angle 
of  the  Hp,  and  from  the  line  of  demarcation,  between  the  dry 
md  moist  surfaces  of  the  lip.  A  couple  of  fine  sutures,  which 
irve  to  unite  the  margins  of  the  wound  in  the  lip,  arrest 
the  bleeding  at  once,  and  accelerate  union  of  the  part,  which  is 
generally  completed  in  twenty-four  hours. 

The  transplanted  tiesue  in  this  instance  being  free  from  hairs, 
the  method  is  not  open  to  the  objection  referred  to  in  Dianousc's 
and  in  Vossius's  operation,  while  it  is  equally  effectufd  in  perraa- 
nently  providing  a  good  intermarginal  space,  and  in  thus  reliev- 
ing the  condition. 

Eutropinin  (J>,  in ;  r^'^rr.i,  to  turn),  or  Inversion  of  the  Eyelid, 

due  to  some  organic  change  in  the  conjunctiva  or  tarsus^  or  to 
(til  of  the  palpebral  portion  of  the  orbicular  muscle. 
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A  Urge  proportioo  of  the  former  cImb  of  cases  ia  the  result 
of  chronic  granular  ophthalmia,  and  b  iiio«t  commoii  in  the 
upper  lid. 

Spttstic  entrupium  usually  ocscara  in  the  under  lid.  It  u  fre- 
qneiil  in  old  people  (senile  entropium)  from  relaxation  of  the 
akin  of  the  eyelid ^  and  ia  also  produced  by  the  wearing  of  a 
bandage  after  operatlone,  etc,«  and  by  (Edema  of  the  conjunctiva 
in  iiifaiiiinatioti  of  that  membrane. 

JVtatnmL — Organic  eutropium,  in  which  the  tarsoi  n  doI 
&torted,  can  often  be  corrected  by  one  of  the  methods  described 
for  tridiittia  aod  diaticbiadi.  But  maay  of  these  cases  are  ac- 
oooBpained  by,  or  ratlier  are  due  to,  aboonBal  corratcire  with 
hypertrophy  of  the  tarsus. 

In  all  soeh  cases  the  operation  mu^  include  aa  attack  on  th«' 
tanas  itsell^  or  the  resalt  will  be  abortiTe     Indeed,  I  bare  little 
daabt  that  mich  of  the  diaappoiiitiDent  experienced  in  the  treat' 
»Mit  of  eotmpimB  has  beM  dae  to  imperfea  appreciation  of] 
tktflact. 

Srm^JMg  Opcrmiim  b  as  followa:  The  clamp  hsTing  been 
applied,  an  iacinmi  is  made  tltroogh  the  blegament  uf  the  eye^| 
fti  parallel  to  its  margin,  2  mm,  disunt  from  the  latter,  and 
extoiding  its  whole  length.  The  ansele  is  dissected  op  so  as  to 
by  bare  the  tanns.  and  then  a  wedga-akaped  piece,  2  ma.  a 
ai>d  the  Leitgtk  of  the  lid,  its  edge  potntbg  toward  the  tnaer; 
SBrfiwe  of  the  lid,  is  euisad  from  the  lamiB.  A  faorrespood 
peftioB  of  masde  and  skta  is  also  refsof^  and  the  woitnd  ldl,\ 
Id  kcaJ  by  grmanhitiiin.  Tbe  thrinking  of  tlia  rewHiag  cicatrix 
thamargtaal  portioAof  the  tarsas  la  f«liir«  to  its  oorred 


S^^&mTt  6JpanalM.— 8iicllimVclamp  (Tcrysimikr  to  Kmpp'i 
ew  equally  vdl  be  ttssd  IK  applied.    Abotit  3  aim.  froa 
argiaof  tha  Kd,  aad  patmllel  lo  ii^aa  toessMMi  is  mad 
»gk  the  Am  akMM,  exteadii^  the  vkdle  kaglh  of  tka  ltd, 
T^  '  .rbscakr  mmtAt  h  exposed  by  iBiaiwtina  of  the  akia  op> 
Q  ontcr  to  pcvmate  rvtnctioa  of  the  kHer,  aad,  alone  Ibt 
of  the  loms  maigia  of  the  wwa4^  a  strip,  abaat  2 
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broad,  of  the  orbicular  muscle  is  removeil,  and  the  tarsus  to  the 
same  extent  exposed  to  view.  A  wedge*shapei1  piece,  corresfwnd* 
ing  to  the  exposed  part  of  the  tarsus,  is  now  excised  from  it 
lib  a  very  sharp  scalpel  or  Beer's  cataract  knife,  the  edge  of 
jc  wedge  pointing  toward  the  conjunctiva,  which  latter,  how- 
ever, is  left  intact.  The  hypertrophy  of  the  tarsus,  which  is 
always  present,  facilitates  this  procedure,  A  silk  suture  carry- 
ing a  needle  on  each  end  having  been  prepared,  one  needle  is 
passed  from  within  outward  through  the  band  of  muscle  and 
integument  left  at  the  margin  of  the  lid.     The  second  needle  is 


Fia»72, 


Fic.  73. 


also  passed  from  within  outward  through  the  uj)p*  r  iip  uf  the 
tarsal  loss  of  substance,  and  then,  from  within  outward  through 
this  same  marginal  band,  at  a  distance  of  about  4  mm.  from  the 
[K)iutof  exit  of  the  first  needle.  The  ends  of  the  suture  are  now 
tied  together,  a  small  bead  having  first  been  strung  on  each  to 

^vent  it  from  cutting  through  the  skin.  Three  such  suture^s 
iire  employed.  The  accompanying  woodcuts  (Figs.  72  and  73) 
make  the  foregoing  description  more  intelligible. 

Grema  OjKratwn* — An  incision  is  made  on  the  inner  surface 
of  the  lid,  in  a  line  parallel  to,  and  about  2  mtn.  distant  jErom,  the 


*  IVans,  American  Ophthal  Soc,  Vol.  iii,  p.  IGT, 
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ootijuiictiva,  about  2  to  S  mm.  wide  in  its  vviilest  part,  ami  in 
leagth  correspond iug  with  that  of  the  eyelid,  is  excised  from  it 
with  a  fine  scalpel.  The  wound  is  olosed  with  three  sutures 
through  the  skin.  If  it  be  thought  desirable  to  increase  the 
effect,  a  skiu-flap  may  be  excised  from  the  lid.  The  objection 
to  this  operation,  that  a  portion  of  the  mucous  membrane  is 
removed,  ia  not  of  importance.  Except  for  an  occasional  granu- 
lation forming  on  the  bulbar  aspect  of  the  wound,  I  have  found 
the  operation  free  from  inconvenience,  and  its  result  satisfactory, 
and,  in  roost  instances,  permanent. 

Spastic  Eutropium,  as  the  result  of  bandaging,  usually  disap- 
pear when  the  use  of  the  bandage  is  given  up,  or,  if  the  band- 
age must  be  continued  and  the  inverted  lid  cause  irritation,  an 
epidermic  suture  at  the  palpebral  margin  and  fastened  to  the 
cheek  below  will  give  relief. 

Senile  Entropiura  is,  of  spastic  kinds,  the  one  which  most 
commonly  demands  operative  interference.  The  methods  in 
general  use  for  it  are : — 

'^The  Excision  of  a  Horizontal  Piece  of  Skin^  with  a  portion  of 
the  underlying  orbital  part  of  the  orbicular  muscle,  »o  as  to  give 
rise  to  sufficient  cicatricial  contraction  to  draw  the  margin  of 
the  lid  outward. 

The  application  of  SubciUatuoiis tSutttres (Gailtard^a  StUures), — 
The  point  of  acurved  needle 
carrying  a  silk  suture  is 
entered  in  the  centre  of 
the  lid  near  its  margin, 
passed  deeply  into  the  orbi- 
cular musci^,  brought  out 
at  a  point  some  10  mm. 
below,  and  the  suture  tied 
tightly.  Two  more  similar 
sutures,  one  on  either  Me 
of  the  first  and  about  5  mm. 
distant  from  it,  are  placed, 
and  the  resulting  suppura- 
tion, with  consequent  cicatrization,  brings  the  lid  into  its  position. 
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Vofi  Oraefe'a  Operation. — 8  mm.  from  the  margin  of  the  lid 
incisiou  is  tDiide,  as  in  Fig.  75,  through  the  skin,  and  a  trl* 
Igular  skiu-tlap,  A^  excised.  The  edgw,  B  and  C,  of  the 
triangle  are  dls8eele4l  up  a  Utile,  and  brought  together  by  three 
points  of  suture,  while  the  horizontal  incision  h  not  sutured. 
The  size,  especially  the  width,  of  the  triangular  Hap  to  be  excised 
is  proportional  to  the  loi^seness  of  the  skin.  When  a  very  marked 
effect  is  desireti  the  flap  to  be  removed  is  given  the  shape  as 
represeuleil  at  the  right  of  the  figure.  I  have  found  this  proceed- 
ing extremely  satiafiictofv,  and  itg  result,  a^  a  rule,  permanent. 
All  the  foregoing,  and  other  such  measures^  pro<luce  a  good 
result  at  the  time,  but  are  sometimes  followet^l  by  recurrence  of 
the  enlropium.  lloU*  believe!?  the  cause  of  this  to  be,  that  the 
cicatrix,  be  it  dermic  or  dermo- muscular,  upon  which  the  result 
depends,  haa  uo  point  d*appm ;  and,  consequently,  while  it  may 
draw  the  eyelid  out,  it  is  just  as  liable  to  draw  the  skin  of  the 
efaeek  up,  and  thus  neutral ijte  its  desiretl  effect.  Ue  propoBCS 
Ike  following  ingenious  operation : — 

JToli'ir  OfteratioH, — A  horn  sjiatula  h  inserted  under  the  lid, 
and  ihen^  at  4  to  G  mm.  below  the  margin  of  the  latter,  a  hori- 
lontal  incision  k  made  tlirough  the  skin  from  the  inner  to  the 

outer  end  of  the  Ud.  This  in- 
cisioii  ifl  at  llie  boundary  be- 
tween tine  |ialpebral  aad  orbits] 
portioiis  of  the  orliieular  muscle, 
and  jusi  over  tbe  lower  nugb 
of  the  tarra&  Aa  emlaai 
then  drawi  the  upper  edge  (F%. 
76«  a)  of  the  wooiid  npwanl 
with  a  Ibroeps,  while  the  mr* 
geon  dtawe  the  lower  edge  {b} 
fiowavard,  in  thie  way  czpee* 
ii^  and  itreleyaf  the  or^cdar 
amede.  A  few  ar<*ke»  of  the  knile  in  the  dlieedoA  of  the  lad* 
dun  are  now  wftoifnt  to  separate  the  palpehial  poftkii  (f>  of 
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tbe  muscle  from  the  orbital  portion  ( p),  and  to  Iny  bare  the 
lower  edge  of  the  tarsus  (/),  which  has  a  yellowish  tendinous 
appearance.  That  part  of  the  palpebral  portion  of  the  muscle 
wliirh  covered  the  lower  edge  of  the  tarsus,  and  which  was 
flrawu  up  with  the  palpebral  edge  of  the  first  incision,  is  now 
removed  with  forceps  and  scissors^  to  the  extent  of  about  2  mm. 
In  width,  through  the  whole  length  of  the  lid.  All  snch  muscu- 
Inr  fibres,  also,  which  may  sijll  adhere  to  ihe  lower  third  of  the 
tarsus  must  be  carefully  cleaned  oif'^  and  now  the  palpebral  skin 
may  be  brought  into  union  with  the  tarsu.**.  Four  sutures  are 
generally  applied  about  5  mm.  apart.  The  needle  is  passed 
through  the  palpebral  skin,  close  to  the  margin  of  the  wound 
(at  «).  The  bare  tarsal  edge  is  then  seized  in  the  forcepSj  the 
needle  placed  perpendicularly  on  it  (at  rf),  and  carried  through 
it  by  a  short  downward  curve,  until  its  point  appears  (at  c) 
below  the  tarsus  in  the  tarso- orbital  fascia  (/).  The  needle  is 
now  passed  out  through  the  lower  edge  of  the  incision  (at  6), 
care  being  taken  that  none  of  the  fibres  of  the  orbital  portion  of 
the  muscle  are  included  in  the  suture.  Upon  the  suture  being 
tightly  closed,  the  edges  of  the  skin  wound  are  drawn  into  the 
tarsus,  and  become  adherent  to  it.  The  sutures  may  be  removed 
about  the  third  day.  If  the  first  incision  be  placed  too  far  from 
the  margin  of  the  lid,  there  will  be  no  resulti  as  the  traction 
upon  the  palpebral  skin  will  be  too  slight.  If  the  incision  be 
placed  Uyo  close  to  the  margin,  the  traction  may  be  so  great  as  to 
interfere  with  the  union  of  the  skin  and  tarsus.  In  this  operation 
the  tarsus  alforda  the  fulcrum,  which  Hotz  thinks  is  wanting  in 
other  methods.  The  tarsus  of  the  lower  lid  is  otlen  very  little 
dev<^loped,  an<l  may  be  difficult  to  timl. 

Ectropium  or  Eversion  of  the  Eyelid.— Of  this  there  are  two 
chief  kinds:  1.  Muscular,  or  Spastic  ;  2.  Cicatricial. 

Muscular  Ectropiura  may  be  cause*!  by  oedema  of  the  con- 
junctiva, which  everts  the  edge  of  the  eyelid,  and  this  eversiooia 
increase*!,  and  encouraged,  by  spa.«!m  of  the  palpebral  portion  of 
the  orbicular  muscle,  so  that  the  name  palpebral  paraphimosis  has 
been  given  to  the  condition.     In  the  recent  stage  it  may  generally 
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be  rcmediefl  by  a  properly  aj>plie(l  Imudage,  combioeii  with  the 
suitable  conjunctival  measures.  In  chronic  cases  Saellen*s 
auturee  (vide  infra)  may  be  requirefL 

Muscular  ectropium  is  often  seen  io  old  people,  and  is  then 
given  the  name  of  Senile  Ectropium.  Here  it  is  due  to  atrophy 
of  the  palpebral  portion  of  the  orbicularis,  and  relaxation  of  the 
skin  of  the  face.  When  these  have  resulted  in  slight  eversion 
of  the  inferior  puuctuiu,  a  flowing  of  teare  is  produced,  causing 
excoriations  of  the  skin  and  edge  of  the  lid,  which  then,  in  their 
turn,  increase  the  tendency  to  ectropium.  If  the  condition  be 
not  extreme,  with  secondary  changes  in  the  conjunctiva,  slitting 
up  of  the  canaliculus,  with  the  use  of  a  boracic  ointment  for 
the  lidif  and  mild  astringents  for  the  conjunctiva,  will  give  much 
relief.  In  pronounced  cases  a  more  active  treatment  of  the  con- 
juuetiva,  and  the  performance  of  tarsorraphy,  the  latter  precedeti 
by  the  application  of  Snellen's  sutures,  are  demanded.  Muscular 
ectropium  is  also  caused  by  paralysis  of  the  orbicular  muscle. 

Snellen's  Stdure.'^.—A  silk  ligature  is  threaded  at  either  end  with 
a  needle  of  moderate  size  and  curve.  The  point  of  one  of  these 
needles  is  passed  into  the  prominent  point  of  the  expoaed  and 
everted  conjunctiva,  and  brought  out  through  the  skin  2  cm< 
below  the  edge  of  the  lower  lid.  The  other  needle  is  entered  in 
the  same  way,  5  mm.  from  the  first,  and  made  to  take  a  nearly 
parallel  course,  the  points  of  exit  on  the  cheek  being  1  cm.  apart. 
Equal  traction  is  applied  to  each  end  of  the  suture,  while  the  lid 
is  assisted  into  its  place  by  the  finger.  The  suture  is  tied  on  the 
cheek,  a  small  roll  of  sticking  plaster  having  been  inserted  under 
it,  to  protect  the  skin  from  being  cut*  Two,  or  even  three,  such 
sutures  may  be  required. 

Arrpjll  Robertson's  Operation  *  has  been  de*iigned  for  those  cases 
of  ectropium  which  result  from  long-continued  chronic  inflam- 
mation of  the  conjunctiva  of  the  lower  lid.  lie  thinks  the 
difficulty  in  severe  cases  of  this  kind  depends  upon  the  abnormal 


*  Edinburgh  Clinical  atid  Paihologiml  Journal^  December,  1888  j  and 
Ophihal,  jKeu.,  Febmaiy,  1884. 
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curvatiiru  wijich  is  gradually  acquired  by  the  tarsus.  The  fol- 
lowing is  his  description  of  the  operation,  from  wliich  he  has 
obtained  satisfactory  results: — 

The  materials  required  are — 

1.  A  piece  of  thio  sheet-lead  about  1  inch  long  and  \  inch 
broad,  rounded  at  its  extremities,  and  with  it5  cut  margins 
r^moothed.  This  piece  of  lead  must  be  bent  with  the  fingers  to  a 
irvature  correapondiog  to  that  of  the  eyeball. 

Fio.  77. 


0-— 
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A  waxed  silk  ligature  about  15  inches  long,  to  either  ex- 
tremity of  which  a  long  moderately  curved  needle  is  attached. 

3.  A  piece  of  fine  india-rubber  tubing  (the  thickness  of  a  fine 
draiuage*tube). 

The  oi>erfltion  is  performed  by  perforating  the  whole  thickness 
the  lid  with  one  of  the  needles  at  a  point  {b.  Fig.  77)  one  line 
rora  its  ciliary  margin,  and  a  quarter  of  an   inch  to  the  outer 
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^  tiM  esBtfV  ni  the  lid,  Tbe  oeedk  luiTtBg  htm  dmn 
il  <i),  ii  pMMd  directly  dowoirvd  aver  I 
OnkI  mtrfBtm  iff  th«  lid,  till  it  meeU  the  fold  oT 
nfcsUrf  ftnm  llie  lid  on  t4i  the  globe,  tbroagh  wbich  tbe 
ti  llffiMl — Cb«  point  l^eirig  directed  slightly  forwmrd 
|f#iklNvl  HtmAWy  drmnward  under  tbe  skin  of  tbe  cheek,  until  a 
pf^Hi  (fi)  U  reachefl  A^iont  1  inch  or  1 1  inch  below  tbe  edge 
ii»e  \Uif  mhmt  tbe  nef^dle  U  cmuiied  to  emerge,  and  tbe  ]ig«iare 
tUnmu  \UriHiy^\u  Tbe  other  needle  i»,  in  like  manner, 
Ihfmtf^U  iUf  i«df((«  of  tbe  lid  at  a  corresponding  point  {b*) 
^ifirf4»f  iff  nil  inch  it*  the  inner  itidu  of  tbe  middle  of  tbe  lid,  tbi 
|MMid  NV<ir  the  r/i((jtiiictivnl  Auriiicc  of  the  Jid,  through  the 
IMMik^mlpAbral  fold  ^f  conjunctiva,  acid  downward  uoder  tbe 
irtllMf  fill  thu  |Kdnt  emerges  at  a  spot  (d')  a  quarter  of  an  inch 
*^"'  l»oint  of  emergence  of  the  6r8t  needle  (d), 

'1  ^  I  I  mUpIc,  or  li  slackened  so  as  to  |>ermit  of  tbe 

f4mm  iff  hvi  b«l»ig  itjtroduced  under  tlie  loops  of  the  ligature 
thMl.  pflM  MV««r  llio  ntrijniH'tiviil  surface  nf  the  ]i<l,  and  of  the 
yU*i*t*  nf  htilifi  rulilMir  Uihin^  (r)  hiMiig  AJipprd  under  the  loop  at 
th«4  ctd^w  id'  tliii  Ud  Otrlwwn  b  and  b').  The  free  ends  of  the 
IlKlilurn  lU'i*  iiiiw  dniwii  ti|^hl,  and  tic<l  moderately  tightly  over 
a  hmm  |MUi>  of  (In*  iinjiti- rubber  tube.  Tbe  excess  of  india- 
ruhlMtr  tuli«)  U  vtU  *ill— about  a  ipiarter  of  an  inch  beyond  the 
llirnfutH— .and  Oil*  oprratiou  ii*  cnuupicte. 

Tin*  rNiult  of  Oiti  promnluro  is,  that  iIm'  vd^v  of  the  lid  is 

OHidi    tM  rrv.  hr-  IIM,  Mil  over  the  upper  edge  of  the  piece  of 

I.  u  t    uhih  ili4    hu  lu  li  caused  to  mould  iuelf  to  the  curve  of 

li  und  Mu(  (^vuliil  At  oMce  uceupietA  its  normal  ]>ofiiUou.     A 

U'  <nd  tiHlcnm  of  the   li<l  follows  the 

ii'  .  ;  'ixnim  in  the  truck  of  the  ligature  ; 

(M  Ibn  India  rubber  lube  yields  somewhat  to  the  tenaioD 

'♦^  irrltaliou  n*»<ultiog  i»  moderate,  so  thai 

•lot  b^  rcmovt'tl  »^»r  tire,  six,  or  seven  daya,' 

tbi»  UniMs  Has  become  protty  well  fixed  in  its 
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ratUB  19  reraoverl,  but  this  h  readily  ai»enabte  to  treatmeDt  by 

aetriDL^eut  applications. 

The  suppuration  occurring 
in  tl)e  tracks  of  the  ligature 
leatiy  to  cicatricial  formation, 
whicb  appears  to  impart  a 
degree  of  rigidity  to  the  lid, 
which  help8  to  kerp  it  in  its 
Dew  pi«itlon. 

Cicatricial  Ectropium  13 
causeil  by  sears  from  wounds 
or  burn§,  or  from  oanes  of  the 
orbit,  and  can  only  be  cured 
by  operation, 
W7uirU)n  Jones  a  Opernlwn  is  aa  follows:  The  cicatrix  is 
circnrascribed  by  a  V-shaped  incision  (Fig.  78)»  and  the 
akin  made  thoroughly  movable  in  its  neigh borhi>od.  The 
edges  of  the  wound  are  now  brought  together  so  as  to  form 
a  Y  (Fig.  79). 

Arte,  Oprrnlmn,  for  canes  ^'*^'  ^^  <*^  "'*^«^^' 

due  to  caries  of  the  margin 
of  the  orbil.^ — If  the  cicatrix 
be  situated  at  e  (Fig.  80), 
the  incisions  at  a  b  and  h  r 
are  made  through  the  skio 
and  muscle,  so  that  an  acute^ 
or  at  most  a  right,  angle  is 
formed  at  b.  The  margin 
of  the  lid  from  e  Uy  d  is  ex- 
cised. The  cicatrix  is  com- 
pletely undermined,  and  the 
triangle  dissectjed  up  from  h  to  the  margin  of  the  tarsus,  so  that 
the  lid  C4in  be  readily  put  into  its  position,  and  the  edge  c  6  of 
the  tlap  uniteil  to  (l  c.  The  size  of  the  exposed  surface  on  the 
eheek  can,  acctirdiog  to  Arlt,  be  diminished  by  drawing  its 
15 
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edges  together  after  the  maimer  of  a  hare-lip,  but  possibly  the 


traiiftp] 
from  tl 
be 


autatioi 
me  artu 
bettor 
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fa 


piece 


of  sk 
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to  fill  the  gap  might 


pi 
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The  foregoing  and  similar  opera- 
tiona  are  diflScult  or  impoesible  id 
many  cases,  where  there  has  been 
great  destruction  of  the  i*\i'm  of  the 
eyelids  and  surrounding  parts  by 
burns,  ulcers,  etc.,  and,  at  best»  the 
deformity  is  liable  to  recur.  Trans- 
plantation of  skin  from  distant 
"part**  IB  ill  these  cases  a  more  promising  proceeding.  A  descrip- 
tion of  the  method  k  given  in  the  next  paragraph  but 
one. 

Ankyloblepharon  (a^xuh^,  a  i<trin(f :  ^Xi<fufiuv,  an  eyelid)  is  a 
uniting  of  the  upper  and  lower  eyelids  along  their  margins.  It 
may  be  partial  or  complete,  and  often  goes  with  symblepbaron. 
Like  the  latter,  it  is  usualty  caused  by  burns  and  ulcers. 

The  condition  cmi  only  be  relieved  by  tjperation,  of  which  the 
result  is  often  unsatisfactory,  owing  to  the  ditlicuUy  of  prevent- 
ing reunion  taking  place.  To  avert  this  it  is  always  necesnary  to 
cover  the  wounded  surface  with  conjuticliva  or  skin. 

The  Restoration  of  an  Eyelid. — It  is  an  extremely  rare  event 
for  the  whole  substance  of  one  or  both  eyelids  to  be  destroyed 
by  lupus  or  other  ulceration,  or  by  accidents  which  do  not  at 
the  same  time  injure  the  eyeball  seriously.  In  this  rare  event, 
the  eyeball,  especially  if  the  upper  lid  be  destroye<l,  is  expose*!, 
the  patient  is  subject  to  extreme  discomfort,  and,  owing  to  ulcer- 
ation of  the  cornea,  the  eye  is  ultimately  lost.  The  formation 
of  an  eyelid  from  the  skin  of  the  forehead  or  cheek  in  theae 
oaseit  is  a  most  disappointing  proceeding,  and  one  the  descrip- 
tion of  which  does  not,  I  consider,  come.within  the  8co|»e  of  this 
book.  In  fact,  my  own  feeling,  in  such  a  case,  would  be  to  recom- 
mend enucleation  of  the  eyeball,  provided  the  fellow  eye  were 
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goml,  rather  thnn  propose  a  plastic  operation,  whiclif  at  the  beaU 
would  give  but  an  imjieriect  reiJult. 

But,  fortunately,  the  class  of  cases  with  which  we  eonimouly 
meet  are  esaentially  different  in  their  nature;  for  in  them  the 
whole  ihickneea  uf  the  eyelid  i«  not  destroyed.  They  are  usually 
the  result  of  hums  (epileptics  and  children  falling  in  the  fire) 
and  scalds,  which  only  destroy  the  integument  of  one  or  both 
eyelids.  A  granulating  surface  replaces  the  skin,  and,  when 
healing  commences,  the  shrinking  draws  the  free  margin  of  the 
upper  eyelid  up  toward  the  eyebrow,  and  that  of  the  lower  lid 
down  toward  the  cheek,  while  the  conjunctival  surface  of  the 
eyelids  becomes  everled  and  the  ooroea  exposed,  as  the  eyelids 
cannot  now  lie  closed.  We  have  a  aatisfactory  method  for  deal- 
ing with  these  cases. 

In  the  first  place,  the  eyelid — let  us  suppose  it  to  be  the  upper 
eyelid — is  dissected  down  into  its  place  to  the  utmost  limit,  so 
that  the  most  extensive  raw  surface  posaihle  may  be  obtained. 
The  margin  of  the  lid  is  now  fastened  to  the  cheek  with  three 
points  of  suture.  A  portion  of  skin,  one-third  larger  (to  allow 
for  shrinkage)  than  the  raw  surface  of  the  eyelid,  is  then  takeo 
from  the  inside  of  the  armband, after  being  freed  of  its  subcuta- 
neous fat,  is  laid  U{)on  the  raw  surface  and  fastened  to  it  by  a 
large  number  of  fine  sutures  around  the  margin.  A  non-irritating 
Antiseptic  dressing  is  applied,  and  the  graft  usually  heals  on  iu 
the  course  of  a  few  days.  This  method  of  grafting  was  introduced 
by  Wolfe  and  Lefort. 

The  flap  sometimes  becomes  separate*!  from  the  wounded  sur- 
face by  oozing  of  blood  or  serum  from  the  wourjd  and  then 
stoughs.  To  prevent  this,  Wickerkiewicz  has  employed  second- 
ary trauMplautation  with  satiafactory  results.  The  tiap  is 
iipp1ie<)  t«)  the  wountled  surface  from  two  to  five  days  after  the 
latter  has  been  prepare*!,  while  during  the  interval  the  wounded 
surface  has  been  protected  with  mrtist  antiseptic  dressings. 
He  states  that  union  by  first  tnteution  cKiCurs  readily  by  this 
method. 

Ill  thiH  operation  it  is  moat  important  to  preserve  and  utilize 


: 


172 


DI8£AB1B  OP  THE  EYE. 


ly  part  of  the  ejelid  which  reroaini.  eapecially  iu  eiiuirT 

trder  with  the  eye\tmhe&, 

Ii^iines  of  the  £yeli<b.^An  kind«  of  lojuriefl  of  the  eyelida — 
oontusioQSr  ijicisions,  buroSp  etc — are  common. 

Id  oonaequeDce  of  the  looeeDeas  of  the  iDtegumeat,<BdeiDa  and 
ccchymosifl,  oDe  or  hoth^  are  often  seen  io  a  marked  degree  aa 
the  result  even  of  alight  injuries. 

Owing  tj)  the  iJirection  of  the  6bre9  of  the  orbicuiaris,  an 

:i^rl  wound  of  the  ejelid,  if  in  the  vertical  direction,  will 

i(»e,  while  a  similar  wound  in  the  horizontal  direction  will  not 
do  ao.  Hence  the  scar  left  after  the  former  wound  i^  apt  to  be 
very  visible,  but  that  after  the  latter  may  be  almost  imper- 
ceptible. If  the  eyelid  be  divided  Tertically  in  its  entire  thick- 
oeaa,  oiileae  union  by  firat  iotentiou  can  be  obtained,  a  deep 
furrow  h  left  in  the  eyelid,  and  perhaps  at  ita  margin  an 
un.sightly  colol>oma. 

Emphysema  of  the  eyelids  is  sometimes  seen  after  a  blow  on 
the  eye,  and  i«  a  »iign  of  fracture  of  the  orbit  with  a  communica* 
lion  between  the  subcutaueous  connective  tissue  of  the  eyelids 
and  the  noae,  the  ethmuid  sinus,  the  frontal  sinus,  or  the  antrum 
of  Highmore.  An  emphysematous  lid  is  swollen,  and  soft  and 
crepitating  to  the  touch. 

Ecchymfif^is  of  the  lower  lid,  usually  with  ecchymoeia  of  the 
lower  conjunctiva,  aft^r  falls  or  blows  on  the  head,  is  a  sign  of 
fracture  of  the  base  of  the  ukull,  the  blood  making  its  way  aloQg 
the  floor  of  the  orbit. 

Simple  ecchymosis  of  the  eyelids  from  blows,  commonly  known 
aa"  Black  Eye,"  never  gives  rise  to  further  complication.     It 

r|uires  some  fourteen  days  or  more,  according  to  the  quantity 

bloiMl  cictrMVM-ritril,  ht^fore  the  eye  recover- its  normal  appear* 
anoe. 

TWalnicnL — Injuru.  i  tl-  eycliilrt,  iii  .  i ,  ver  kind,  are, 
rtf  course,  trratc<l  upon  ^  M' ml  surgicul  j.nrhiplea.  Incised 
wounds  should  be  carefully  and  neatly  drawn  together  with 
•iiillT'  '\tT  the  injury  as  posaible  and  with  antiseptic 

pracu  .•hyscma  may  b«  aaiialed  in  its  absorption  by 
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the  application  of  a  rather  tight  bandage,  and  directions  should 
be  given  to  the  patient  to  blow  his  nose  as  gently  as  possible,  so 
as  to  avoid  recurrence  of  the  emphysema. 

Epicanthns  is  a  congenital  deformity,  usually  binocular,  which 
in  the  most  pronounced  cases  consists  in  partial  paralysis  of  the 
levator  palpebra;  (ptosis)  and  of  the  rectus  superior,  with  a 
narrow  palpebral  fissure,  and  a  fold  of  integument  at  the  inner 
canthus  concealing  the  caruncle  from  view,  and  giving  the 
appearance  of  great  breadth  to  the  bridge  of  the  nose.  The 
term  is  also  used  for  cases  in  which  the  integumental  fold  at  the 
inner  canthus  is  the  only  abnormal  condition,  and  this  deformity 
can  be  somewhat  diminished  by  the  removal  of  an  oval  piece  of 
skin  from  the  bridge  of  the  nose,  its  long  axis  vertical  and  its 
width  varying  according  to  the  effect  required.  The  margins  of 
the  wound  being  brought-  together,  the  abnormal  folds  are 
diminished  in  width.  ^ 

Congenital  Coloboma  of  the  upper  lid,  and  even  congenital 
absence  of  the  eyelids,  have  been  occasionally  observed. 
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CHAPTER  VIL 
DISEASES  OP  THE  LACHBYMAL^  APPARATUS. 

Malposition  of  the  Punctum  LacLrymale.t— Inveraion  of  the 
puDctura  acuom[)auies  eiitropiura  of  the  lower  eyelid,  while  ever- 
aioii  of  it  18  present  witli  ectropuira  of  the  lid.  A  slight  pveraion, 
quite  aufficieot  to  cause  epiphora,  may  exist  without  any  marked 
ectropium  of  the  lid,  and  it  is  these  caaes  which  more  properly 
belong  to  tbis  chapter,  Tbey  are  the  result  geuerally  of  some 
chroniCf  allbough  it  may  be  alight,  skin  affection  uf  the  lower  lid, 
which  draws  the  inner  end  of  the  latter  a  little  away  from  the 
eyebalL 

The  protuiuent  symptoni  of  this,  and  of  all  the  following  lacbry- 
nml  affectiaO!*,  is  Epiphora  (ii:nf*f/fn  Hat/fMuv^  a  middea  bard  of 
tearg),  a  flowing  of  te^arw  over  the  cheek. 

BtenosLB  and  Complete  Occlusion  of  the  Ponctum  Lachrymale. 
—Either  of  ihettc  conditions  may  result  from  conjunclivilia  or 
from  margiual  blepbaritii?,  although  ihey  may  not  appt-ar  for  a 
Ifilt^th  of  time  afler  thoi^  affetHions  have  passed  away,  and  the 
original  nrtVction  may  have  In^en  so  slight  aa  to  have  escaped  the 
observation  of  the  jmticnt.  lu  atenoaia,  the  aize  of  the  punctum 
ouiy  become  ao  extremely  minute,  that  even  the  normal  flow  of 
tcara  h  Um  grtnit  to  make  ita  way  through  iu  Complete  occlu- 
^KMi  in,  pmliubly,  only  a  more  advance^l  g^tage  of  stenosis. 

""Vifl  TVmhnentf  h\  cases  of  eversion  of  the  punctum,  aa  well  aa 
tDrwtit  and  in  complete  occtuiion,  is  similar,  namely,  the 
og  up  of  tbe  punctum  and  ita  conversion  into  a  slit,  Thia 
with  a  Weber*fi  knife  (Fig.  81),  the  probe-point  of  which 

r»  ttttil   f^lflcwiiorr  m   the  tiook,  ttie  terms  *' panctum 
eau*)icijlun '^  rvfer  to  Ihe  infenor  paaDHge,  unless  it 
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Is  parsed  into  the  puoctum  in  cases  of  eversion,  forced  i 
small  opening  m  cases  of  stenosis,  or  forced  through  the 
usually  thin  covering  of  the  punctum  ia  cases  of  occlu- 
sion* In  doing  this,  the  lower  lid  should  be  stretched 
tightly  by  a  finger  of  the  surgeon's  left  hand  placed  near 
the  external  canthus.  The  edge  of  the  knife  being  now 
directed  toward  the  eyebEll,  the  instrument  is  pushed 
on  a  little  into  the  canaliculus,  until  2  mm.  of  the  latter 
have  been  opened  up,  and  it  is  then  withdrawn-  If  the 
edge  of  tlie  knife  be  directed  outward  iu  this  proceed- 
ings the  iuciijion  comes  to  lie  on  the  outer  edge  of  the 
iritermarginal  portion  of  the  lid,  and  not  in  contact  with 
the  eyeball ;  consequeutly,  the  tears  are  not  carried 
away,  and  the  disKgureoient  produced  is  considerable. 
A  slitting  up  of  the  whole,  or  the  greater  part,  of  the 
cSDaliculu8  in  these  cases  is  unnecessary,  and  interferes 
with  the  physiological  action  of  the  tear  passage.  For 
two  or  three  days  after  the  little  operation  it  h  neces- 
sary to  pass  a  probe  along  the  p<jrtion  uf  the  canaliculus 
which  has  been  slit  up,  to  prevent  union  taking  place. 

Obfitmction  of  the  CanaUculus.^The  canaliculus  may 
be  diminished  iu  its  calibre  or  entirely  closed  by  con- 
traction, the  result  of  iritlammation  which  had  extended 
to  it  from  the  conjunctival  sac.  It  is  not  possible  to 
diagnose  the  presence  of  either  of  these  conditions, 
which  may  be  associated  with  stenosis  or  occlusion  of 
the  punctum  lachrymale,  except  by  the  intro<luctiou  of  a 
very  tiuc  probe  into  the  canaliculus.  The  passage  may 
also  be  obstructed  by  an  eyelash,  a  chalky  deposit,  or  a 
mass  of  leptothrix. 

TreatnerU, — Where  there  is  merely  diminution  to  the 
cjilibre  of  the  passage,  the  introduction  of  probes,  in- 
creasing in  size,  ia  frequeutly  sufficient  to  elfect  a  cure. 
Dilators,  on  the  same  principle  as  Holt's  iudtrument  for 
the  dilatation  of  urethral  strictures,  have  been  em- 
ployed.    If  dilatation  fall,  recourse  must  be  had  to  slit- 
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ting  up  the  canaliculus ;  but  if  it  can  possibly  be  avoided — tbat 
IB,  if  a  leas  extended  opeoiog  will  answer — the  paaaage  should  not 
be  elit  up  io  its  entire  length.  At  least  3  mro.of  it«  median  end 
ought  to  be  left  intact,  as  otherwise  regurgitation  of  tears  from 
the  lachrymal  sac  is  liable  to  trouble  the  patient  ever  afterward. 
If  the  canaliculus  be  completely  eluised  by  adhesions,  so  that  a 
fine  probe  can  not  V©  pushed  through  it,  it  becomes  necessary  to 
rip  it  up  with  the  pftiut  of  any  small  knife,  fullowiog  the  known 
course  of  the  passage  from  the  outside.  If  the  canaliculus  be 
closed  as  far  as  the  opening  ioto  the  sac,  or  if  only  at  that  point, 
the  ubatruction  must  be  pierced  with  the  point  of  a  (iue  knife. 
A  great  difficulty  io  all  these  cases  is  to  keep  the  passage  patent 
when  once  furmed.  A  plan  which  aftords  tolerable  certainty  of 
this  is  the  rre<[uent  passage  of  probes  into  the  sac,  until  the 
tendency  to  closure  seems  to  have  ceased  ;  but,  even  under  favor- 
able conditions,  recurreuces  of  the  closure  are  apt  to  occur.  In 
order  to  cure  this  condition,  and  in  the  hopes  of  doing  so  per- 
manently, Dr.  W.  E.  Sleavenson  and  Mr,  Walter  Jessop*  have 
employed  electrolysis^  which  they  apply  to  the  canaliculus  by 
means  of  a  platinum  probe  fitted  in  a  handle  and  cumnected  with 
the  negative  pole  of  a  Stohrer's  battery.  A  flat  electrode  con- 
nected with  the  positive  pole  is  placed  on  the  back  of  the  neck. 
A  current  of  two  to  four  miltiamp^res  is  sufficient,  and  the  opera- 
tion lasts  thirty  seconds.  By  this  procedure  the  canaliculus  is 
rendered  wide  enough,  but  time  has  yet  to  show  whether  recur- 
rence of  the  stricture  is  less  frequeut  than  after  treatment  by 
other  methods. 

Stricture  of  the  Nasal  Duct  is  usually  the  result  of  swell- 
ing of  its  mucous  membrane  in  catarrhal  attacks,  or  of  mem- 
branous  or  cicatricial  contraction  resulting  from  Iong-continue<l 
catarrh.  It  also  occurs  io  consequence  of  disease  of  the  bones  of 
the  nose,  e.  g,^  in  ayphilis,  acquired  or  cong^nita^and  from  blows 
which  fracture  Uie  bridge  of  the  nose, 

Trmhnent — Bony   stricture    may   be   regarded    as  incurable. 


*  Brit  Mti,  Journal,  December  2lib,  J887* 
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Htrirture  due  to  mflatiimatory  swelling  of  the  mucous  mem- 
braDe,  also  meiDbramnis  or  cicatricial  strictures,  are  best 
treated  by  meaiid  of  probes,  in  the  niaDoer  proposed  by  Sir 
WilJiam  Bowman*  The  infenor  canaliculus  is  bIii  up  to  a 
slight  extent,  so  as  to  admit  the  point  of  one  of  BowmHi)*8 
smallest  probce,  which  is  given  a  curve  to  suit  that  of  the  nasal 
duct.  With  the  lingers  of  the  left  band  the  surgeon  stretches 
the  lower  lid^  and,  entering  the  probe  into  the  canalieuius, 
pushes  it  gently  aiong  ite  floor  until  the  potDt  reaches  the 
lachrymal  bone  forming  the  po^terial  wall  of  the  sac.  The  point 
being  kept  pressed  against  this  bone,  the  direction  of  tlie  pmbe 
is  now  altered  by  carrying  its  free  end  upward  toward  the  bridge 
of  the  noee,  until  the  punt  at  the  other  end,  in  the  lachrymal  sac, 
is  directed  t<iward  or  aimed  at  the  sulcus  between  tlie  ala  of 
the  nose  and  the  cheek.  The  probe  then  is  in  a  position  cor* 
responding  to  the  prolonged  axis  of  the  nasal  duct,  down  which 
it  is  pushed  with  a  slow  and  gentle  motion.  Any  obstacles  met 
with  on  the  way  are  overcome,  if  possible,  by  an  increase  of  the 
pressure,  but  if  at  any  part  of  the  proceeding  much  difficulty  be 
eacouutered,  rather  than  that  any  violence  be  U8«d,  all  further 
lanipulation  should  be  postponed  to  another  day;  and  it  will 
be  found  that»  at  the  second  or  third  visit,  the  probe  is 
with  comparative  ease.    Thicker  probee  are  gradually 

tfoduced  at  successive  sittings,  until  the  largest  size  has  been 
reached. 

The  most  common  seats  for  stricture  of  the  nasal  duct  are  at 
ita  entrance  into  the  sac,  where  it  is  narroweatj  and  at  its  lower 
end,  where  it  is  most  exposed  to  catarrhal  processes  in  the 
nostril. 

Where  there  is  reason  to  think  that  the  stricture  is  due  to 
chronic  catarrhal  swelling  of  the  lining  mucous  membrane  nf  the 
duct,  astringent  injections  into  the  canal,  in  addition  to  the 
probing,  are  of  use. 

Otto  Becker  uses  very  fine  probes,  which  he  passes  by  the 
upper  canaliculus.  Weber'**  probes  are  conic4il  and  of  very 
large  calibre  ut  iluir  thickest  part.     Their  inventor  passes  them 
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by  the  8Uj>€rior  canaliculus,  but  many  utiier  aurgeoiia  pass  tliem 
by  the  lower.  I  do  not  employ  these  probes,  becaude,  when 
passed  into  the  nasal  duct,  tlieir  thickest  part,  which  is  -i  to  4 
mm.  ill  cliaiuct^T,  correspontls  with  the  upper  end  of  the  duct, 
which  18  its  narrowest  part,  being  only  3  mm.  in  diameter; 
consequently,  the  probe  becomes  more  or  less  impacted  at  this 
place  at  each  operaliou,  and  h  apt  ultimately  to  give  rise  there 
to  hypertrophy  of  the  periosteum  and  finally  to  stricture;  s*» 
that  while  the  imme^liate  effect  of  their  use  is  good,  the  ultimate} 
result  is  often  the  opposite*  When  used  by  the  inferior  canalic- 
ulus»  their  size  makes  it  necessary  to  slit  that  passage  in  its 
entire  length,  and  the  entrance  of  the  passage  into  the  sac  must 
\w  enormously  dilated  by  so  large  an  instrument,  both  of  which 
circumstances  are  ra<»3t  uude3iraV>le. 

To  prevent  closure  of  the  duct  when  once  made  free,  Dr* 
Arthur  Bi»nson  (Dublin)  advocates  the  use  of  leaden  styles, 
removable  by  the  patient.  He  first  divides  the  canaliculus,  by 
prefereuee  the  upper  one,  and  dilates  the  stricture  with  probes 
in  tlie  ordiuary  way,  aud  then  iutnxiuces  into  the  duct  a  piece 
of  leaden  wire  1.5  mm.  to  2  mm.  in  diameter,  cut  to  lejigth  and 
smiMjthcd  off  at  the  end^.  The  upper  end  is  curvetl  so  as  to  lie 
out  OD  the  cheek.  This  style  is  at  Brst  removed  daily  and  the 
duet  0yringed,  until  any  existing  iuflammaiiou  anil  di^harge 
hare  almoe»t  ccAsed.  The  intervals  are  then  increased,  and 
as  aoon  as  practicable  the  patient  is  taught  to  remove  the  style 
•ad  to  repla<%  it  himself.  When  he  is  able  to  do  this  easily,  be 
t«  directed  to  leave  (he  style  out  for  soatc  houn  each  day,  and 
iioaliy  to  wear  it  only  at  uigbt 

Scillitig  has  proposed  an  operation,  which  he  calls  etridur- 
ftr  the  cure  of  oiembraooias  ttbatcuctkifia  to  the  duel, 
^lit  up  the  cauaticulus*  and  iMeitataed  with  a  probe 
ib0  poHition  of  the  fUiciunf.  Stilliog  paaaoi  his  kntl^  wiih  the 
oiUittf  ed|{e  directed  forward,  down  the  duct  and  throiigh  the 
;  he  tJ»eci  withdrawa  it  a  little,  turns  the  edge  in 
antvth^r  dirretkm,  and  pind»c8  it  again  ihnMgli  the  sirictare,  and 
|)«rl^Kra)s  this  maneptivr*^  *  tt^rrd  time  hefiire  mBOYiBf  tlia  kaUa. 
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BubeeqiieDt  days  large  probes  are  passed.     This  metliCKi  baa 

t7er  gained  mucb  popularity. 

The  most  favorable  cases  of  stricture  far  cure  are  those  due 
to  inflammatory  swelling  of  the  unicous  membrane,  and  next  in 
order  come  those  caused  Ijy  membranous  or  cicatricial  con- 
traction, while  those  due  to  bony  obstructions  mu8t,  as  already 
stated,  be  regarded  as  incurable. 

Now  and  then  ca^es  of  persistent  lachryraation  will  be  met  with 
in  which  the  nasal  duct  and  the  rest  of  the  lachrymal  apparatus 
are  in  perfect  order.  These  are  often  due  to  a  catarrhal  affec- 
tion of  the  nasal  mucnus  membrane,  slightly  involving  the 
very  lowest  extremity  of  the  nasal  duel.  Here  applicutiona 
directefl  t<iward  relief  of  the  na.sal  affection  are  iudicated. 

BleimorrhcBa  of  the  Lachrymal  Sac  h  commonly  caused,  in  the 
tinit  instance,  by  stricture  of  the  nasal  duct.  In  consequence 
of  thin  stricture,  the  tears  and  the  normal  mucous  secretion  of 
the  lining  membrane  of  the  sac  are  retained  there  and  offer 
favorable  conditions  for  the  development  of  the  luJcro-organ- 
isms,  which  are  constantly  present  on  the  surface  of  the  eye,  and 
are  carried  into  the  lachrymal  sac  by  the  tears.  These  decom- 
posing contents  of  the  sac^  then,  set  up  inflammation  of  ita 
mucous  membrane^  with  discharge  of  a  rauco-puruleut  nature. 

But  one  not  seldom  comes  across  cases  of  lachrymal  bleu- 
norrho^a  where,  upon  examination,  no  stricture  of  the  nasal  duct 
is  found.  Yet  in  many  of  these  cases  there  has  been  a  stricture 
due  merely  to  catarrhal  swelling  of  the  lining  membrane  of  the 
duct,  which  swelling  has  subsideil  in  the  course  of  time  without 
Ireiitment,  and  the  duct  has  then  again  become  free,  whik-  sttll 
the  lachrymal  blennorrhcca,  to  which  the  stricture  gave  rise,  con- 
tinues. It  is  very  probable,  however,  that  lachrymal  blcnuorrha?^ 
may  occasionally  come  on  where  there  has  never  been  a  stricture 
of  the  nasal  duct,  aud  merely  as  an  extension  of  catarrh  fnnu 
the  nostrils,  especially  in  cases  of  ozicna,  or  as  an  extension  of 
catarrh  from  the  conjunctiva, 

Sijinptoms. — The  patients  usually  com|>lain  of  nothing  more 
than   epiphora.      Thune  who  are  more  ubgervant  of  themselves 
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may  have  noticed  a  swelling,  which  we  call  a  "  lachrymal  tuiuur," 
or  "  mucocele,"  in  the  region  uf  tlie  lachrymal  sac,  and,  also,  thiil 
the  conjunctival  sac,  esfiecially  when  the  swelling  is  pressed 
upon,  beconieg,  now  and  then,  more  or  less  filled  with  a  sonie- 
what  thick  and  opaque  discharge  which  ohscnres  the  sight 
until  wi|»€d  away.  Occasionally,  there  is  no  lachrymal  tumor, 
for  the  conteiUa  of  the  sac  may  nr>t  be  copious  enough  to  bulge 
it  out 

In  order  tn  ascertain  in  each  case  of  epiphora  whether  or  not 
lachrymal  blennorrhu'a  be  pre^jent,  the  surgeon  presses  with  his 
linger  over  the  luchrynuil  sac,  when,  if  there  be  blenuorrha>a,  the 
discharge  will  be  evacuated  through  the  puocta  into  the  con- 
junctival sac.  In  those  cases  in  which  there  is  no  longer  a 
striclure  of  the  nu.*al  duct,  the  discharge  may  pass  downward 
into  the  nose,  and  the  patient  will  feci  it  in  hU  nostril,  and  can 
hh)w  it  out  of  the  latter. 

Conjunctivitis  must  be  regarded,  not  as  the  cause,  but  rather 
aa  the  etfcctof  a  lachrymal  blenuorrhica,  by  reason  of  the  deconi- 
jKieing  discharge  from  the  sac  making  its  way  into  the  con- 
junctival iiao.  Blepharitis,  loo^  is  seen  as  a  further  result 
of  irritatiun  from  the  discharge,  in  old-standing  cases. 

IVcafmcnt —  It  is  important,  in  the  tirsst  place,  to  ascertain 
whether  there  be  a  stricture  of  the  naaal  duct,  and  for  this 
purpose  water  should  be  injected  by  means  of  an  Anel's 
syringe  through  the  cunaltcutiis  into  the  duct.  If  the  fluid 
make  its  way  IVeely  into  the  nose  or  pharynx,  it  may  be  taken 
for  granteil  llint  the  nasal  duct  is  not  obstructed  ;  but  if,  instead 
of  pn«i>ing  through — or  only  uudt^r  high  pressure — it  distend  the 
laebryiual  tumor  to  a  greater  sixe,  a  stricture  may  be  aMumed, 
If  stricture  of  the  nasiil  duct  be  present,  it  must  be  relieve<l,  or 
mil  meaturi^  will  prove  futile.  Should  there  be  no  stricture,  and 
alio  before  and  after  any  existing  stricture  has  been  freed,  the 
treatment  eonffists  in  the  very  fre*pii*nt  pressing  out  of  the  con- 
lenbi  of  the  MU!  by  the  patient,  so  that  no  dii<ti'ntion  of  it  may 
•iccnr;  and  in  ihts  nianaMtvre  he  should  endfuvor  to  cause  the 
to  pass  dowu  the  noae,  rather  than  into  the  eye; 
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while  the  surgeon,  having,  if  necessary,  dilated  the  cunaliculiia, 
iJijec't*  astringent  solutions  (sulphate  of  zinc,  nitrate  of  silver, 
alum,  sulphate  of  copper)  into  the  sao  daily,  to  relieve  the 
catarrh. 

The  caustic  treatmenti  recommended  further  on  for  acute 
dacr/ocyBtitiB,  19  often  of  the  greatest  benefit  in  these  chronic 
cases.  Any  existing  conjunctivitis,  or  nagal  catarrh  should 
he  treated. 

Acute  DaciyocystitU  {mttfitmt^  to  wef*p  xotrrti,  a  bladder), — 
Acute  inflummation  of  the  lachrymal  sac  most  usually  comes  011 
when  chronic  lachrymal  blennorrha'a  is  already  present.  Caries 
of  the  oasal  bones  may  cause  it,  and  it  occun  idiopathically, 
probably  as  the  result  of  exposure  to  cold. 

The  region  of  the  lachrymal  sac  and  ihe  surrounding  integument 
become  swollen,  tense,  and  red,  and  these  conditit»Ds  often  spread 
to  the  lids,  giving  an  appearance  which  may  be  readily  mistaken 
for  erysipelas  ;  but  the  history  of  the  case,  showing  the  previous 
existence  of  lachrymal  obstruction,  etc.,  will  assist  the  diagnosis. 
Great  pain  accompanies  the  inflammatory  process.  Gra<lually 
the  region  corresponding  to  the  lachrymal  sac  becomes  the  most 
prominent  one  of  the  swelling,  and  the  abscess,  pointing  there, 
openg,  When  the  pus  has  been  discharged,  the  inflammation 
subsides,  and  the  opening  through  the  skin  may  either  close,  the 
[)arts  resuming  their  normal  functions,  or  the  opening  may  remain 
as  a  permanent  Hsttila. 

The  differenee  between  chnmic  blennorrhiBa  of  the  larhrymal 
sac  and  acute  dacryocystitis,  besides  the  fact  that  one  is  a 
chronic  and  the  other  an  acute  inflammatory  process,  is  that 
the  forujer  process  is  con6nei]  to  the  mucous  membrane  of  the 
sac,  while  in  the  latter  the  submucous  tissue  is  involved,  with 
phlegmonous  inflammation  as  the  result. 

Trt'.aimettt. — In  the  early  stages  poultices  and  purgatives 
should  be  employed.  Ab  .soon  as  palpation  of  the  sac  indicates 
the  presence  of  pus,  it  must  be  evacuated.  This  can  be  effected 
either  through  the  enuHliculufi,  by  opeuiiig  it  up  to  ita  entrance 
into  the  sac,  or  by  an  incision  through  the  integument  over  the 
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aac.  The  latter  '\s  the  metho^l  I  prefer,  as  its  admits  of  free  access 
to  the  iiileriur  uf  the  sac.  The  day  afterward,  the  walla  of  the 
sac  are  to  be  freely  touehcii  with  soliil  mitigated  nitrate  of  silver ; 
or,  a  plug  of  cotton  wool  8oake<l  in  a  strong  solution  of  nitrate 
of  silver  may  be  hiserted  ioto  its  cavity  and  left  there  for  some 
hours;  or,  various  astringent  solutions  may  be  injected  into  the 
sac.  The  aim  of  the  treatment,  whatever  it  may  be,  i&  to  secure 
a  rapid  return  of  the  mucous  membrane  to  its  normal  coDdition, 
If  stricture  of  the  nasal  duct  be  present,  it  must  be  treated  pari 
paiiHU.  By  these  means  the  discharge  from  the  sac  is  arrested^ 
and  the  external  opening  closes  up. 

If  a  fistula  should  form,  it  may  be  induced  to  close,  io  many 
cases,  by  simply  freeiog  an  exigting  stricture  of  the  nasal  duet. 
Or,  it  may  be  necessary  to  pare  its  edges  and  bring  them  together 
by  sutures.  Or,  especially  if  there  be  a  long  fistulous  passage, 
the  galvano-cautery,  in  the  form  of  a  platinum  wire,  may  be 
applied  with  advantage. 

Obliteration  of  the  sac  may  have  to  be  brought  about  iu  some 
very  chruiiic  cases,  where  repeated  attacks  of  acute  inflammation 
and  tislula  occur  ;  or,  where  there  is  constaot  discharge  and  dis* 
ease  of  bone,  and  when  all  other  methods  have  failed  to  relieve 
the  patient.  This  can  be  done  by  the  application  of  a  galvano- 
cautery  to  the  lining  membrane  of  the  sac,  or  by  dissecting  it 
out.  But  I  must  say  that,  in  my  experience,  obliteration  of  the 
lachrymal  sac  is  one  of  the  most  difficult  undertakings  in  ophthal- 
mic surgery. 

Dacryoadenitis  (^hix^wtj  to  \Deep;  adrjvj  a  gland)  or  Inflamma- 
tion of  the  Lachrymal  Gland,  occurs  both  in  an  acute  and  iu  a 
chronic  form,  but  is  extremely  rare  in  either.  I  have  Been  one 
case  of  acute  purulent  dacryoadenitis,  but  no  instance  of  the 
chronic  affection.  Swelling  and  hypenemia  over  the  gland,  and 
of  the  whole  lid^  with  chemosts  of  the  conjunctiva^  and  much 
local  pain,  increase*!  on  pressure,  arc  the  moat  marked  symptoms 
of  acute  dacryoadenitis.  Wlien  suppuration  ha.^  taken  place,  the 
abscess  may  open  into  the  conjunctiva,  as  it  did  in  my  patient,  or 
through  the  skiti.     In  the  latter  case  it  is  liable  U>  leave  a  fistula 
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behind  it,  and  indeed  the  chronic  form  may  also,  it  is  said,  lead 
to  fistula. 

Treaitnent  in  the  early  stages  consists  in  poultices  and  purga- 
tives. When  pus  has  formed,  the  abscess  may  be  opened  through 
the  skin,  or  from  the  conjunctiva. 

Hypertrophy  of  the  Lachrymal  Gland  is  also  of  rare  occur- 
rence. It  may  attain  such  dimensions  as  to  push  the  eyeball  out 
of  its  position.     It  can  only  be  dealt  with  by — 

ExUrpation  of  the  Lachrymal  Qland, — This  operation  has  also 
been  employed  for  cases  in  which  no  other  method  relieved  per- 
sistent epiphora.  It  is  performed  by  making  an  incision  through 
the  integument  under  the  outer  third  of  the  orbital  margin  ;  the 
fascia  under  this  is  dissected  up,  the  gland  drawn  out  with  a 
hook,  and  dissected  out  with  a  scalpel. 


CHAPTER  VIIL 

DISEASES  OF  THE  CORNEA. 

The  inipartaiiee  of  »  koowledge  of  the  diseases  and  injuries  of 
the  conma  depeadfl  oD  their  great  frequeoej,  coupled  with  the 
fiuA  that  n«w*lf  ev«ry  one  of  them  is  liable  to  leave  behind  it 
soise  opacily,  with  resulting  defect  of  sight  and  disfigurement  of 
the  eye;  while  several  of  them  are  very  apt  to  lead  to  complete 
ItfiSB  of  sight 

IXt*LAMMATlON8  OF   THE   Ck)RNEA. 

From  a  clinical  jioint  of  view  these  will  be  moat  conveniently 
cgnadered  under  the  hea*iing9— («)  Ulcerative  Inflammations 
and  (A)  Non  ulcerative  Inflammations. 

(a)  Ulcerativk  Infi^mmations  of  the  CkDRNEA.— Before 
an  ulcer  can  form  in  the  cornea,  there  must  be  a  cellular  infikra- 
lion  of  its  tiasue  near  ita  anterior  surface  ;  and  this  cellular  infil- 
tration is  brought  about,  we  nowadays  believe,  by  the  entrance 
into  the  cornea  of  certain  micnvorganisras,  the  gonococcua,  or  the 
atapbylococcufl  pyogenu^,  or  other,  as  yet  uudescribed,  forms. 
One  recoguixes  the  existence  of  an  infiltration  by  seeing  an 
opaque  ^y^)^  in  the  cornea,  with  a  dullness  of  the  layers  over  it, 
and  often  of  tlie  corrtspanding  part  of  the  epithelium.  Before 
long  the  epithelium  covering  the  in  titration  comes  away,  and 
ti«Hin  the  intervening  layers  of  the  true  cornea  break  down,  and 
then  wc  hav«  an  ulcer  establishtnl. 

But,  although  all  ulcers  of  the  cornea  originate  in  an  infrltra- 
tion :  yet,  when  once  eitablished,  they  take  on  a  great  variety  of 
type,  in  consoquenoe^  it  may  Ite,  of  a  variety  in  the  nature  of  the 
originating  miorocuccus.  8omc  ulcers  are  purulent,  others  non- 
purulent: some  t4»«4l  to  sfvrc^ad  over  the*  surface  of  the  cornea, 
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Others  tend  to  go  deep  into  it ;  aome  attack  by  preference  the 
cenlrHl  regiou  of  the  cornea,  while  others  are  confined  to  it» 
tnargiu;  sorae  readily  give  way  to  treatment,  and  othen?  are 
very  obstinate,  or  alnioiJt  incurable.  Again,  some  ulcerative 
corneal  processes  are  attended  by  much  circiimcorneal  injection, 
severe  pain  in  and  akmt  the  eye,  great  reflex  blepharosspaam, 
and  lachrymatiou ;  whil»t,  others,  which  may  rwilly  be  more 
severe  processes  in  so  far  as  the  integrity  of  the  eye  is  coacerued, 
caD  run  their  course  with  scarcely  any  injection  of  the  eyeball » 
and  with  little  or  no  distress  to  the  patient. 

Etioloijiealbj^  corneal  ulcere  are  primary  or  secondary.  The 
primary  ulcers  are  those  in  which  the  diseased  process  originates 
in  the  cornea,  most  commonly  as  the  result  of  traumata,  but 
also  in  phlyctenular  keratitis,  or  as  the  result  of  corneal  abscess, 
or  where  the  nutrition  of  the  cornea  is  interfered  with,  etc. 
Secondary  ulcers  are  those  which  are  the  result  of  disease  else- 
where, usually  in  the  conjunctiva,  as  in  acute  bleunorrh<ra,  and 
in  conjunctival  diphtheritis. 

(/orneal  ulcers  are  more  common  in  advancetl  than  in  early 
lifts.  Indeed,  in  early  life,  unless  in  cases  of  blennorrhaea  neo- 
natorum and  of  phlyctenular  disease,  corneal  ulcers  are,  I  may 
aay,  unknown  The  greater  liability  to  these  affections  in 
advanced  life  is  due,  no  doubt,  to  a  less  active  nutrition  at  that 
period  in  this  already  lowly  organized  part.  Hence,  slight 
tmumata,  or  the  presence  of  a  light  conjunctival  catarrh,  which 
would  have  no  ill  effect  in  a  young  person,  may  form  the  atart- 
ing-[K>Int  of  a  corneal  ulcer  in  an  old  person,  or  even  in  one  of 
middle  age.  For  the  same  reasons  corneal  ulcers  are  much 
more  oomraou  in  the  lower  orders  than  among  the  well-to-do  j  for 
the  general  nutrition  of  the  poor  is  often  defective,  while  they 
are  more  expired  to  traumata  than  are  the  better  classes. 

The  DiatfufntU  of  the  presence  of  a  large  corneal  ulcer  is  very 
s{ni|)lc.  Inspection  of  the  cornea  in  ordinary  ihiylight  at  once 
revr'als  the  loss  of  substance,  more  or  less  extensive  ami  more 
or  less  deep.  If  the  ulcer  be  very  small  an<l  shallow,  the  diffi- 
culty is  Bomewhat  greater,  especially  if  there  be  much  blepharo* 
16 
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Bpasm.  But,  by  viewbg  the  cornea  from  several  different  direc- 
tions, either  by  causing  the  patient  to  move  his  eye,  or  by  the 
surgeon  moving  his  own  head,  and  perhaps  with  the  aid  of  an 
instillation  of  cocaine,  the  depression  in  the  corneal  surface  and 
the  gray  infiltration  of  its  floor  and  margin  will  be  observed. 
It  is  obviously  important  to  decide  at  the  outset  whether  a  gray 
apot  in  the  cornea  be  an  infiltration  (=  a  collection  of  cells 
which  may  shortly  become  an  ulcer),  an  ulcer,  or  a  scar  (=  a 
healed  ulcer  or  other  loss  of  substance).  The  surface  covering 
an  inBltratiou,  althongh  flush  with  the  general  surface  of  the 
cornea,  has  usually  a  steamy  appearance,  due  to  some  disorgan- 
ization  of  the  cornea,  and  is  not  polished.  With  an  ulcer  the 
appearances  above  indicated  will  be  found.  The  surface  of  a 
scar  is  usually,  although  not  always,  flush  with  the  general  sur- 
face of  the  cornea,  and  it  is  a  polished  surface,  i.e.,  covered  with 
normal  epithelium,  not  rough,  irregular,  or  even  steamy. 

A  very  beautiful  method  for  ascertaining  the  presence  and 
true  extent  of  a  corneal  ulcer,  or  traumatic  loss  of  substance,  is 
the  instillation  of  a  2  per  cent  solution  of  fluore^cin.  Almost 
immediately  afterwards  the  tissue  forming  the  floor  of  the  loss 
of  substance  assumes  a  greenish  tint,  which  clearly  differentiates 
tt  from  the  surrounding  normal  cornea. 

The  presence  of  Hypopyon  (f^-'J,  under  j  Tzbov,  pus)  is  the  rule 
with  some  type^  of  corneal  ulcer.  Hypopyon  is  a  dei>osit  of 
pus  in  the  anterior  chamber,  and,  as  the  patient  sits  or  stands,  it 
lies  in  the  lowest  part  of  the  chamber,  to  which  place  it  has 
gravitated*  If  the  patient  lie  in  bed,  say,  on  the  side  of  the 
nftecte<l  eye,  the  hypopyon  will,  of  course,  change  its  position 
and  gravitate  toward  the  outer  side  of  the  chamber.  Some- 
times the  hypopyon  is  so  small  as  to  be  detected  with  diflicuUy, 
and  again  it  may  fill  the  whtde  anterior  chamber,  completely 
obscuring  the  iris,  It  will  be  asked  :  From  whence  does  the 
pus  come  which  forma  hypopyon  in  cases  of  corneal  ulcers?  It 
might  be  supposed  that  it  is  derived  directly  from  the  purulent 
floor  of  the  ulcer,  by  passage  of  the  pus-cells  through  the  pos- 
terior layers  of  the  cornea.     But  this  is  not  so.     No  pus-cells 
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fio,  t)r,  indeeil,  can,  piiss  through  the  membrane  of  Descemet. 
^fo^eove^,  copious  hypopyon  is  often  preseDt  when  the  corDeal 
ulcer  b  quite  small  and  non-purulent  The  pus-cells  which  form 
hypopyon  in  cases  of  corneal  ulcer  come  from  the  iris,  in  com- 
pliance with  the  law  which  causes  leucocytes  to  wander  out  of 
blood-veaseh  in  the  neighborhood  of  an  inflammatory  focus,  and 
to  make  their  way  toward  that  focus.  When  these  leucocyten 
from  the  iris  reach  tlie  anterior  chamber  they  can  go  no  further, 
owing  to  the  barrier  imposed  to  their  progresB  by  the  membrane 
of  Descemet. 

The  pus  forming  a  hypopyon  contains,  in  its  early  stages  at 
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least,  no  microl>es.  These  interesting  facts  concerning  the  genesis 
and  nature  of  hypopyon  have  been  discovered  by  Profe4ssor 
Leber.* 

The  Dttmjers  atinidlng  upoti  Cortwal  Ulcers  are,  first  of  all, 
the  opacities,  the  ecart*,  which  even  the  slightest  of  them  are  apt 
to  leave  behiuil. 

Fig.  82  represents  a  section  matle  through  a  deep  ulcer  in  hs 
progressive  stage.  At  the  margin  of  the  ulcer  the  epithelium 
(e)  and  Bowman's  membrane  (6;  eetuse^  The  floor  of  the  ulcer 
is  seen  covered  with  pus,  which  also  infiltrates  the  corneal  tissue 
in  the  neigh borhootl.     As  soon  as  cure  ooramences,  the  floor  of 
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the  ulcer  begins  io  get  clear,  L  a,  it  becomes  gradually  lew 
covered  with  pm,  until  it  is  finally  quite  Irce  from  it,  aod  pftri 
passu  the  surniuiiding  iufiltratiou  is  aW>rl»ed.  Then,  the  epithe- 
lium, growiug  in  from  the  margin  (m  m,  Fig.  83)  all  round, 
gradually  carpets  over  the  floor  of  the  ulcer,  aud,  underueath 
this  newly  formed  epithelium,  the  new  tissue,  which  is  to  close 
the  loss  of  substaucej  ig  laid  down.  This  uew  ti^i^ue,  however,  is 
not  curueal  tissue,  but  is  ordinary  connective  tissue,  and  is  there- 
fore opaque.  Heuce,  the  deeper  the  ulcer  has  been,  the  more 
intense  will  be  the  resulting  opacity.  Bowman's  membrane 
never  becomes  restored  over  the  cicatrix. 


Fig.  83  {Fuchs). 


The  ulcere  which  are  situated  at  the  centre  of  the  cornea,  in 
the  pupillary  area,  are  more  serious  for  sight,  than  those  situated 
peripherally,  as  can  be  readily  understood.  The  opacity  left  by 
a  very  superficial  ulcer  is  slight,  and  is  called  a  nebula ;  a  some- 
what more  intense  opacity  is  called  a  macula;  and  a  very 
marked  white  scar  is  called  a  leu  coma. 

But  a  more  serious  danger  connected  with  ulcers  of  the  oomea 
then  the  opacities  they  leave  behind  is  that  of  perforation  of  the 
cornea,  to  which  some  ulcers  are  very  prone.  For  an  account  of 
the  consequences  of  perforation  see  pp.  107,  1^3,  an<l  212  (ou 
Staphyloma  Cornese.) 

In  the  TreatnuifU  of  primary  corneal  ulcers  tlie  student  will 


THE  CORNEA. 


189 


■ 


soon  perceive  that  a  bandage,  atropine,  iind  wanii  t'omentutiona 
play  proraiuent  parts. 

The  bandage  shouhl  be  put  on  with  Brirj  pressure,  but  shoyld 
not  be  made  uncomfortably  tight,  the  eye  having  been  pre- 
viously padded  out,  especially  at  the  inner  canthuH,  eu  that 
e<pial  prej'sure  may  be  exerdsed  r.m  the  globe  all  over.  The 
support  thus  given  to  the  cornea  and  front  of  the  eye  proniotes 
the  healing  prueesH  in  the  ulcer,  and  the  bandage  ts  also  useful 
by  preventing  the  eyelids  from  rubbing  over  the  ulcer,  and  by 
keeping  ttmall  foreign  bodies  from  it.  In  secondary  uleerat,  due 
to  severe  conjunctiva]  processes,  euch  as  bleniiorrhtea,  a  bambige 
18  contraindicated,  because  it  retains  the  secretion,  and  therefore 
would  do  more  harm  than  good. 

Atropine^  in  sufficient  quantities  to  keep  the  pupil  dilated, 
should  be  employed.  Iritis  very  often  attends  severe  corneal 
ulcers,  and  here  the  iodication  for  atropine  is  apparent.  But 
rest  of  the  affected  part  is,  we  know,  an  important  element  in 
preventing  or  io  curing  any  inflammation,  and  in  the  aflections 
we  are  now  treating  of,  even  where  there  is  no  iritis,  atropine 
acts  by  procuring  rest  of  the  iris  and  of  the  ciliary  muscle,  the 
constant  motion  uf  which  would  otherwise  lend  to  augment  the 
inflammatory  process  in  the  cornea. 

Soiue  surgeons  use  myotics  (eserine  or  pilocarpine)  in  prefer- 
ence to  atropine  in  the  treatment  of  corneal  ulcers.  They  hold 
that  their  power  of  retluciiig  the  intraocular  tension  encourages 
healing  of  the  ulcers,  while  they  also  think  the  more  extended 
surface  of  irii*  presented  facilitates  absorption  of  the  hypopyon. 
But  it  is  doubtful  whether  myotics  do  reduce  the  norma!  ten- 
sion, alihough  they  often  have  that  efl^ect  upon  abnornml  tetiKion^ 
and  my  objection  to  them  in  these  cases  is  that  they  increase,  1 
believe,  the  tendency  to  iritis.  Absorption  of  the  hypopyon  will 
only  come  about  when  the  cornea  begins  to  recover,  whatever 
the  treatment  may  be.  I  am  not  singular  in  this  view  of  the 
use  of  eflerine  in  corneal  ulcers.  An  indication  for  myotics, 
however,  is  given  by  the  prej*ence  of  an  ulcer  near  the  corneal 
margin  with  a  tendency  to  perforate,  for  here  the  rayosis  would 
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surface  of  the  ulcer  so  as  to  thoroughly  destroy  its  superficial 
layer,  and  special  attention  h  paid  to  auy  part  of  the  margin 
of  the  ulcer  where  it  seems  inclined  to  spread  to  as  yet  healthy 
16.  The  cauterization  may  be  repeated  as  often  as  the 
progress  of  the  ulcer  makes  it  desirable.  It  is  well  to 
perforate  the  cornea  with  the  cautery  and  to  evacuate 
the  aqueous  humor  and  hypopyon,  or  this  may  be  done 
with  an  ordinary  paracentesis  needle  after  the  cauteriza- 
tion \s  completed.  My  own  experience  of  the  cautery 
in  these  cases  is  extremely  satisfactory.  It  seems  to 
give  the  best  percentage  of  cures  with  the  least  amount 
of  opacity. 

Paraceutesis  of  the  anterior  chamber  through  the 
Hour  of  the  ulcer  is  another  most  valuable  therapeutic 
measure  for  some  corneal  ulcers  and  deserves  a  more 
routine  application  in  these  cases  than  is  accorded  Uv  it, 
the  more  so  as  the  valuable  little  operation  is  simple  and 
dangerless.  But  there  are,  I  think,  two  imperative  indi- 
cations, two  golden  rules  for  its  use,  namely:  (1)  If 
there  be  great  pain.  Very  shortly  after  the  operation, 
which  for  the  moment  increases  the  neuralgia,  the 
patient  experiences  the  greatest  relief  and  pa^es  the 
first  good  night  after  many  wakeful  ones.  (2)  If  per- 
foration seem  to  he  imminent*  This  may  ofteu  l>e  recog- 
nised by  a  bulging  forward  of  the  thin  floor  of  the  ulcer, 
but  sometimes  it  is  not  easily  foreseen,  and  if  there  be 
auy  doubt  on  the  point  paracentesis  should  be  performed 
It  is  important  to  forestall  spontaneous  perfttration  of 
the  ulcer  by  this  proceeding,  because  the  opening  made 
by  the  latter  being  linear,  it  heals  easily  and  leaves  but 
a  slight  scar  without  anterior  synechia,  while  the  natu- 

d  opening  would  be  a  complete  loss  of  substance,  and  there- 
Tore  the  more  readily  involve  adhesion  of  the  iris  in  the  result- 
ing comparatively  extensive  cicatrix. 

Paracentesis  of  the  anterior  chamber  is  best  performed  by 
of  a  fyaracentesis  uepdh'  <  Fig.  8dj,  which  is  a  somewhat 
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^hovel'shaped  iustrumeat  with  a  shoulder  or  stop.     If  this  be 
not  at  baud  a  itmall  iridectoraj  knife  or  a  broad  noeille  wiJl 
answer  the  purpose.     The  eye  having  been  cocaiiiizeil,  a  spring 
]id-8peculuni  id  ioserted,  the  eye  tijced  with  a  fixation  forcepe, 
and  the  jx)int  of  the  paracentesis  needle  applied  to  the  floor 
of  the  ulcer  in  such  a  way  that  the  plane  of  the  little  blade  nmy 
be  at  an  angle  of  about  45^  with  that  of  the  floor  of  the  ulcer. 
The  point  \s  pu«heil  gently  through  the  floor,  and  the   plane 
of  the  blade  id  then  immetl lately  cliauged,  so  that  tis  the  iiii?trU' 
tuent  is  being  advanced  up  to  the  §houldi)r,  it  may  be  alino.^t  in 
eiinuct  with  the  posterior  surface  of  the   cornea.     The  with- 
dimval  of  tiie  instrument  should  be  effected  with  extreme  slow- 
tieeB»  to  ortJer  that  the  aqueous  humor  may  flow  ofl' gradually 
and  not  with  a  rush.     If  these  precautions  he  taken  there  need 
be  oo  danger  of  injuring  the  crystolline  lens,  of  causing  intra- 
oeolar  hemorrhage,  or  of  having  prola|»e  of  the  iria  in   the 
incisiiML     If  th©  latter  should  occur  it  can  usual ly  be  reposed 
with  the  spatula.    It  may  happeu  that  when  the  needle  has  been 
quite  withdrawn,  a  c*insiderable  portion  of  the  aqueous  humor 
may  still  remain  in  the  anterior  ohaiuber,  unable  to  escape  owing 
to  the  vaJvo-b*ke  clofiure  of  the  wound.     It  should  be  evacuated 
by  omking  the  wound  gape  by  gentle  pressure  with  a  tjpatula  on 
its  porterior  lip.     If  it  be  desirable  to  tap  the  anterior  chaml^er 
041  the  next  day  it  can  lie  done  by  simply  opening  up  the  wound 
with  a  sj^lula  or  with  the  probe-like  instrument  at  the  other  end 
of  the  handle  (Tig.  85),  without  the  aid  of  any  cutting  iustru- 

If  the  ca»ft  do  not  come  uader  the  care  of  the  surgeon  until 
iw»rforation  *>(  the  ulcer  with  prolajise  of  the  iris  has  taken  place, 
tho  verv  innmrtant  quosti»)iJ  as  to  the  best  method  of  dealing 
with  tho  ccmiiitinn  is  prcecnted.  The  same  question  arises  in 
oilier  forms  of  perforating  ulcer.  If  the  loss  of  substance 
occupy  one  thirtl  or  morM  of  the  cornea,  with  correspondingly 
\^^  piHilapsiT  of  iriJ?,  little   can    be  dune    beyond  the    me  of 

ifg^^ti^ Aud  hen}  1  would  u^  eserine^to  reduce  the  intraocular 

trnMuns  along  with  tlie  application  of  a  firm  bandage ;  for  in 
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such  cases  the  formaiion  of  a  corneal  staphyloma  is  almost  inev- 
itable. But  if  the  ulcer  and  prolapse  be  small,  an  attempt  may 
be  made  to  free  the  iris ;  so  that  no  anterior  synechia  may  form, 
or,  that  the  cicatrix  may  be  flat,  and  not  raised  over  the  surface  of 
the  cornea,  an<l,  therefore,  ex|x>sed  to  injury.  The  importance 
of  such  an  attempt  liea  in  the  fact  that  a  corneal  cicatrix  with 
irifl  entangled  in  it — not  merely  adherent  to  its  poster! or  surface^ 
affords  a  constant  source  of  danger,  especially  if  situate<l  near 
tlie  margin  of  the  cornea ;  for,  in  such  eyes,  sudden  and  uncon- 
trollable purulent  inflammation  of  the  iris  and  choroid  may 
come  on,  after  an  apparently  slight  trauma,  and  end  in  total 
destruction  of  the  eye.  This  event  is  due  to  septic  infection 
reaching  the  interior  of  the  eye  through  a  superficial  loss  of  sub- 
stance, the  direct  result  of  the  trauma.  The  surgeon's  attention 
should,  therefore,  be  directed  to  obtain  at  least  as  flat  a  cicatrix 
as  possible,  or,  still  better,  a  non-adherent  cicatrix.  The  prac- 
tice which  I,  as  well  as  many  other  surgeons,  have  commonly 
followed,  is  to  draw  the  prDla|)sed  portion  of  iris  slightly  for- 
ward with  a  forceps,  and  to  snip  it  ofl  level  with  the  surface  of 
the  cornea;  and  then,  with  a  spatula,  to  endeavor  to  free  the  iris 
from  any  adhesions  it  may  have  formed  with  the  margin  of  the 
ulcer.  Atropine  or  eserine,  according  to  the  position  of  the 
ulcer,  is  then  instilled,  and  a  bandage  carefully  applied.  This 
proceeding  is  only  of  use  when  a  fresh  prolapse  can  be  dealt 
with,  before  cicatrization  sets  in  ;  and  the  result  is  often  satisfac- 
tory, so  fur  as  the  securing  of  a  flat  cicatrix  is  concerned,  but 
an  anterior  synechia  can  rarely  be  avoided. 

Dr.  da  Gama  Pinto  has  successfully  employed  the  (ollowing 
method  for  obtaining  a  non-adherent  cicatrix  :  Having  abscised 
the  prolapsed  portion  of  iris  as  above,  and  freed  all  adhesions  to 
the  margin  of  the  ulcer  with  a  spatula,  he  covers  the  opening  in 
the  cornea  with  a  flap  cut  from  the  bulbar  conjunctiva, — and 
this  flap  should  be  twice  as  large  as  the  opening,  in  order  to 
*drait  of  its  shrinkage,^ — and  then  pushes  the  flap  into  the 
lj>ening  with  a  blunt  probe,  A  firm  binocular  bandage  ia 
applied— but  no  iodoform.     The  eye  is  not  dressed  until  the 
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third  day,  when  ihe  anterior  chaiuber  is  oflen  found  restored, 
the  irig  all  in  its  proper  plane,  and  the  conjunctival  Hap  healed 
inttj  the  ulcer.  UltinmleJy,  all  trace  of  the  flap  disappears, 
and  an  ordinary  non-adherent  corneal  8car  is  presented.  I  have 
employed  this  method  twice,  aud  in  each  case  with  a  good 
reault. 

From  time  to  time  different  types  of  corneal  ulcers  have 
been  recognized  and  described,  and  the  following  are  the  chief 
of  them  : — 

Simple  Ulcer. — This  may  result  from  a  slight  trauma,  or  from 
the  bursting  of  a  pblyctenula.  It  presents  the  appearance  of  a 
minute  and  shallow  depression,  with  a  gray  floor,  on  the  surface 
of  the  cornea.  There  is  cicumcorneal  vascularityt  especially  at 
that  part  of  the  corneal  margin  nearest  to  which  the  ulcer  is 
situated  ;  the  pupil  is  apt  to  be  contracted,  although  iritis  is 
nut  present ;  and  there  is  oileu  a  good  deal  of  pain,  lachrymatiun, 
and  photophobia. 

Treaiment  and  Profftwm, — The  eye  is  to  be  bandaged,  warm 
fomentations  applied  several  times  a  day,  and  a  drop  of  solution 
of  atropine  instilled  night  and  morning.  When  of  phlyctenu- 
lar origin,  stimulation  with  the  yellow  oxide  ointment  is 
indicated.  Cure,  with  slight  opacity  remaining,  comes  about  in 
a  week  or  ten  days.  But,  occasionally,  this  form  of  ulcer  may 
pa«8  over  to  the  deep  ulcer. 

Deep  TJlcer. — This  is  a  purulent  ulcer,  and  commences  in 
a  purulent  infiltration  of  the  cc^rnea.  It  forms  a  tolerably 
deep  pit  In  the  cornea,  toward  ita  centre,  the  floor  of  the 
ulcer  being  covered  with  purulent  deposit  and  detritus,  and 
the  corneal  tissue  immediately  surrounding  it  Ijeing  some- 
what infiltrated  with  pus.  The  ulcer  is  generally  round,  but 
it  may  assume  any  shape.  Hypopyon  is  ofleji  present,  and 
a  marked  tendency  to  iritis  exists.  The  pain  is  usually  very 
eevere,  violent  frontal  neuralgia  being  a  common  symptom. 

This  ulcer  has  no  great  tendency  to  spread  over  the  surface 
the  cornea,  but  haa  a  very  decided  tendency  to  perforate 
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the  perforation  it  may  produce  is  small,  and  gives  rise  to 
8mat)  adherent  leticoma,  rather  than  to  n  staphyloma. 

Oi t/«t'x.— This  form  of  ulcer  !«  a  frequeut  one  in  purule 
conjunctivitis,  and  it  may  be  caused  by  the  lodgment  of  forei 
bodiea^  and  other  injuries  of  the  cornea, 

Trf'nimttiL^W  the  ulcer  be  due  to  a  conjunctival  p 
the  latter  should  be  actively  treated. 

If  the  cause  be  other  than  conjunctival,  a  pressure  ban 
to  give  support  to  the  ulcer,  is  important,  and  periodical  warn 
fomentations  are  most  beneticial.  Atropine  should  be  instilled 
several  times  daily.  Antiseptic  applicationi*  too,  eepeciallj 
iodoform  in  finely  divided  powder,  are  useful. 

Paracentesis  of  the  anterior  chamber  through  the  floor  of  tb 
ulcer  is  a  proceeding  always  followed  by  improvement  in  the  coQ 
dition  of  the  eye,  and  is  very  important  as  a  preventive  Q 
natural  perforation.  The  actual  cautery,  too,  is  in  its  plao 
here. 

ITlcui  Serpena  (Sfemisch's  Ulcer,  Infecting  Ulcer).  Thii 
also,  is  a  purulent  ulcer,  the  characteristic  of  which  is  ita  ten 
dency  to  extend  over  the  surface  of  the  cornea,  especially  1] 
some  one  direction,  rather  than  to  strike  deep  into  its  tissue 
It.s  position  is  chiefly  central,  and  it  presents  a  grayish  flooi 
which  is  more  intensely  opaque  at  some  places.  One  part  of  th 
margin  takes  the  form  of  a  curve,  or  of  several  closely  place 
curves,  and  at  this  place  becomes  yellowish -white  in  color  aiH 
somewhat  raised,  and  the  floor  of  the  ulcer  seems  deeper  In  »l 
neighborhood.  Immediately  around  the  ulcer  the  cornea 
slightly  opaque,  but  further  out  it  is  quite  normal. 

The  degree  of  pain  and  irritation  varies  much,  being  alm< 
absent  in  some  ca:ses,  while  in  others,  it  is  extremely  inten 
Iritis  is  apt  to  come  on  at  an  early  period,  and  may  pass  in 
iriHo-cyclitis.  Hypopyon  is  almost  alway*?  present.  The  ul 
creeps  over  the  surface  of  the  cornea  in  the  direction  of 
curved  and  intensely  infiltrated  margin.  At  a  still  later  staj 
the  whole  cornea  is  apt  to  bec4)mo  iufiltratedf  and  the  enti 
margin  of  the  uloer  to  extend»  and  the  anterior  chamber  becomi 
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quite  full  of  pus.  Perforation  now  takes  place^  or  maj  do  so 
somewhat  earlier.  If  the  perforation  be  snmll,  an  adherent 
Icucoma  results;  but,  if  large,  a  staphyloma  is  produced. 

QntMi, — ^Ulcus  Serpens  always  has  its  ong^iu  in  a  superficial 
corneal  abscess  (nde  p.  205),  caused  in  its  turn  by  a  trauma, 
which  has  produced,  it  may  be,  only  a  slight  abrasiou  of  the 
epithelium.  In  a  large  percentage  of  the  cases  chronic 
dacryocystitis  is  prei«ent,  and  a  considerable  proportion  of  them 
occur  in  the  agricultural  population,  e«[>ecially  in  harvest-time. 
The  investigations  of  I^ber,*  and  others,  make  it  probable 
that  a  fungus  (aspergillus)  obtaining  entrance  through  the  1os$ 
of  epithelium  aets  up  the  abscess,  which  results  in  this  peculiar 
ilcerative  proccsss.  This  fungus  is  probably  present  in  the  ab- 
'isormal  secretion  of  the  lachrymal  sac,  or  fioats  in  the  air  during 
the  iiats,  barley,  and  wheat  harvest. 

I\o<inoAu, — From  the  above  description  it  will  be  seen,  that 
the  process  is  a  very  severe  one  in  many  iustancea»  and  the 
prognosis  bad ;  yet,  some  cases  do  recover  useful,  although 
damaged,  sight,  under  careful  treatment,  if  it  has  been  resorted 
to  in  time. 

SVeoAnent — If  the  case  be  not  severe,  atropine,  with  protection 
of  the  eye.  may  cure  in  a  few  days.  Here,  too.  some  surgeons 
prescribe  eserine^  and  I  am  opposetl  to  its  use  (p,  104).  Warns 
fomentations  are  useful ;  and  a  pressure  baiidagei,  provided  tliere 
he  no  dacryocystitis.  Antiseptic  measures  should  always  be  em- 
doyed,  iodoform  being  the  applicatioa  moat  likely  to  prove  of 
It  may  be  employed  either  in  the  form  of  a  strong  oint- 
lent  (gr,  xxv  ad  ,\j)  put  into  the  eye,  or  it  may  be  dusted  on 
the  floor  of  the  ulcer  with  a  camePs-hair  pencil.  Scraping  the 
floor  of  the  ulcer  with  a  sharp  spoon  has  also  been  suggested. 
But  it  is  in  all  res{)ects  wiser  to  deal  with  these  caaea,  even  llie 
apparently  mild  one^,  actively  in  the  very  commencemmtt  by 
means  of  one  or  other,  preferably  the  second,  of  the  two  follow^ 
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^mmch's  Meihixl  coiisiffts  in  di vision  of  the  ulcer  with  a 
Graefe'B  cataract  knife.  Cocaine  having  been  applied,  the  point 
of  the  ingtrument  is  entered  about  2  nini.  from  the  margin  of 
Ithe  ulcer  in  the  healthy  corneal  tissue,  and,  having  been  passed 
through  the  anterior  chamber  behind  the  ulcer»  the  counter- 
puncture  is  made  in  the  healthy  cornea  some  2  mm.  from  the 
opposite  margin  of  the  ulcer.  The  edge  of  the  knife  being  then 
turned  forward,  the  section  is  slowly  completed.  The  incision 
should  <livide  the  intensely  infiltrateii  part  of  the  margin  in 
halves.  The  aqueous  humor  and  hypopyon  are  evacuated, 
atropine  is  instilled,  a  bandage  ia  applied,  and  the  patient  &oon 
gets  relief  from  pain.  Every  day,  until  healing  of  the  ulcer  is 
well  established,  the  wound  must  be  opened  up  from  end  to  end 
with  the  point  of  a  fine  probe  or  spatula,  the  contents  of  the 
anterior  chamber  being  thoroughly  evacuated  on  each  occasion, 
and  atropine  instilled.  The  result  is  that,  in  a  vast  majority  of 
^casea,  the  progress  of  the  ulcer  is  arrested,  and  healing  soon  sets 
In.  The  little  ofieration  should  not  be  delayed  long,  but  it  may 
be  employed  with  advantage  even  in  late  stages  of  the  process. 

But  the  actual  cautery  is  the  most  valuable  method  of  treat- 
ment for  this  ulcer.  The  infiltrated  and  undermined  margin  of 
the  ulcer  is  the  part  which  should  be  most  thoroughly  cHuterized  ; 
but  ita  floor,  if  much  infiltrated,  is  also  to  be  dealt  with.  The 
application  of  iuore^cin  just  before  the  use  of  the  cautery  ia  of 
much  value,  as  it  enables  the  operator  to  clearly  discern  the 
whole  of  the  diseased  part  requiring  cauterization. 

Rodent  IHcer, — This  is  a  rare  ami  extremely  dangerous  form 
of  ulcer.  It  appears  as  a  small — sometimes  even  pin-head — gray 
infiltration  near  the  corneal  margin,  not  diflering  in  appearance 
from  many  a  harmless  infiltration.  This  rapidly  ulcerates. 
Other  similar  infiltrations  appear  in  the  neighborhood  and  at 
other  parts  o*'  the  margin,  an<l  ulcerate.  The  ulcers  do  not  go 
deeper  than  about  one-third  of  the  thickness  of  the  cornea. 
They  never  penetrate.  Before  long  they  begin  to  heal,  but  leave 
an  intense  cicatrix  behind.  After  a  time  more  such  ulcen*  form 
intiide  the  position  occupied  by  the  first  irruption,  and  the<e  also 
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heal,  leaviDg  further  opacity.  This  process  goes  on  until,  finally, 
the  whole  surface  of  the  cornea  has  been  eaten  away,  its  centre 
being  the  last  place  affected,  and  then  loss  of  sight  is  complete. 
The  disease  usually  comes  on  in  both  eyes,  although  there  may 
be  an  interval  between  the  onset  in  each.  It  attacks  decrepit 
people  over  middle  life.  The  progress  of  the  disease  is  very 
slow,  as  many  weeks,  or  even  some  months,  may  elapse  before 
the  surface  of  the  whole  ct)rnea  has  been  destroyed. 

Treatment, — S*.Kiie  of  these  cases  are  amenable  to  the  actual 
cautery,  and  then  its  use  will  arrest  the  disease  and  save  the  eye. 
But  I  have  seen  ca^es  in  which  this  and  every  other  conceivable 
treatment  wa«  tried  in  vaiuj  and  where  both  eyes  were  irrctriev* 
ably  lost. 

Harginal  Eing  Ulcer  is  a  rare  form,  which  commences  as  a 
clean-cut,  or  but  slightly  infiltrateil,  yet  rather  deep,  ulcer  at 
the  corneal  margin.  Its  tendency  is  to  extend  along  the  margin 
of  the  cornea ;  andj  in  some  instances,  healing  takes  place  in  the 
older  parts  of  the  ulcer,  while  it  is  still  progressive  at  the  newer 
parts.  It  may  extend  all  round  the  cornea,  and  finally  give 
rise  to  complete  sloughing  of  the  latter  by  cutting  off"  its  nutri- 
tion. This  ulcer  may  result  in  children  from  a  marginal 
phlyctenular  infiltration  (p.  125),  but  is  more  common  in  adults, 
or  in  aged  people,  whose  nutrition  has  fallen  very  low. 

IVeatment, — The  actual  cautery.  Paracentesis  through  the 
ulcer,  eserine  having  been  first  instilled.  Insufflation  of  iodo- 
form. Warm  fomeiitaiions,  A  bandage.  Quinine,  iron,  and 
strychnine  internally,  with  nutritious  diet. 

Absorption  Ulcer  (Faceted  Ulcer,  ^Superficial  Transparent 
Ulcer)  is  the  terra  applied  to  a  certain  definite  superficial  ulcera- 
tion, which  is  accompanied  by  but  little  opacity,  and  by  no 
vascularization,  and  which  is  usually  seated  at  or  near  the 
centre  of  the  cornea,  where  it  presents  the  appearance  of  a 
shallow  pit  about  2  mm.  broad,  with  rounded  margin.  If  the 
eye  be  exposed  to  cold  wind,  or  other  irritation,  some  circuni- 
corneal  injection  makes  its  appearance,  and  the  eye  waters,  but 
these  symptoms  soon  pass  off*  again.     The  portions  destroyed  by 


THE  CORNEA. 


m) 


the  ulcerative  process  coiue  away  in  the  coutise  of  a  few  weeks, 
ibe  surface  lifgias  to  be  covered!  with  new  epithelium,  aini 
repnrHiion  of  the  corneal  tissue  coniinencea.  It  tnkes  niontha  fur 
tliia  healing  procees  to  be  completed ;  and,  oflen,  the  defect  is 
ncvt^r  cjuite  filled  up,  but  a  small  facet  is  left,  which  18  liable  to 
interfere  with  vision. 

The  abttorption  ulcer  does  not  tend  to  ]>erforate,  nor  to  spread 
over  the  surlace  t)f  the  cornea. 

It  occurtj  chit'ily  in  childboodp  and  probably  iudicates  mal- 
nutrition of  the  general  aystero  ;  some  observers,  indeed,  think 
there  is  a  close  relationship  between  it  and  phlyctenular  ophthal- 
mia. It  is  abo  seen  in  granular  ophthalmia,  with  ami  without 
pan  n  us. 

Trmhnent  consists  in   atropine  and    protection    in  the  early 

ige«»  and  the  yelhiw  precipitate  ointment  when  the  epithelium 
haa  becMnne  restored. 

Neiiro-Paral3rtic  Keratitis. — In  paralysis  of  the  Ophthalmic 
Division  of  the  Fifth  Nerve,  purulent  infiltration  and  ulceration 
of  the  cornea  h  often  observed.  It  was  formerly  believed  that 
the  titlh  nerve  bad  an  influence  over  the  nutrition  of  the  cor- 
nea, and,  hence,  that  this  was  a  trophic  process;  but  experiment 
has  shown  that  this  is  not  the  case,  and  that  the  affection  is 
merely  due  to  the  lusts  of  sensation,  which  renders  it  possible  for 
foreign  substances  to  remain  on  the  cornea,  unremoved  by  a 
reflex  motion  of  the  lid.  This  disease,  therefore,  cannot  be  re- 
garded as  of  neuropathic  origin,  in  the  strict  sense  of  the  terra. 

Treatmeid  consists,  chiefly,  in  protection  of  the  cornea  by  a 
bandage  on  the  eye ;  or,  by  keeping  the  lids  fastened  together 
with  a  dermic  nulure. 

Infantile  THceration  of  the  Cornea,  with  Xerosis  of  the 
Conjunctiva,  first  described  by  von  Graefe,*  is  a  very  rare  affec- 
tion, of  which  a  few  cases  came  under  my  care  at  von  Graefe't 
clinitpie.  It  attacks  s<Mne  wretchedly  delicate,  marasmatic  chil- 
dren early  iu  the  first  year  of  life,  making  its  appearance  at,  or 
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near  the  centre  of  the  cornea.  Iritis  always  supeTvenes  n  severe 
cases.  That  portion  of  the  bulbar  conjunctiva  which  is  exposed 
in  the  palpebral  aperture  at  either  side  of  the  cornea,  undergoes 
slight  epithelial  xerosis.  Ulceration  of  the  cornea  soon  comes 
on,  through  uecrosiis  of  the  layers  lying  over  an  interstital  infil- 
tration ;  and  this  ulceration  spreads,  until  it  involves  the  whole 
of  the  cornea,  except  a  very  narrow  margin.  Finally,  perfora- 
tion, with  prolapse  of  the  iris,  and  panophthalmitis,  may  super- 
vene. 

Both  eyes  become  aflected,  as  a  rule,  although  the  disease 
usually  attacks  one  some  time  before  its  fellow.  The  patienls 
almost  always  die  of  diarrhoea,  [pneumonia,  etc. 

Cmt^e. — Streptococci  have  been  found*  in  the  corneal  ulcer, 
and  in  the  conjunctiva  ;  while  a  general  invasion  of  the  vascu- 
lar system  of  the  whole  body  is  also  present.  To  the  latter 
circumstance  are  referred  the  symptoms,  which  lead  to  a  fatal 
termination. 

Ttrafment  is,  unfortunately,  of  very  little  avail ;  but  warm 
fomeulatiuns,  and  the  use  of  non-irritating  and  aseptic  lotions, 
etc.,  are  Indicated,  along  with  an  antiseptic  bandage.  Such 
means  as  may  promote  improvement  of  the  general  system  willp 
of  course,  be  employed. 

Herpes  GomeeB. — ^Not  only  in  herpes  zoster  ophthalmicus,  but 
also  in  herpes  febrilis  (or  catarrhalis)  is  a  vesicular  eruption 
liable  to  occur  on  the  cornea.  According  to  Horner,  herpes 
corneic  febrilis  is  a  rather  common  affection,  and,  he  believed, 
is  often  not  recognized  by  ophthalmologists,  because  it  usually 
first  comes  under  their  notice  when  the  secondary  ulcers  have 
formed.  The  following  is  Professor  Horner's  description  of  the 
disease : — 

On  the  surface  of  the  cornea  of  one  eye  is  formed  a  group  of 
clear  vesicles,  each  from  0.6  to  1.0  mm.  in  diameter,  their 
appearance  being  accompanied  by  much  lachryraation,  but  with- 
out any  swelling  of  the  eyelid.      They  usually  form  in  a  line> 

*  Leber  and  Wageam&nn,  A,  p,  Qta^e^M  Archiv^  xxxiv,  4,  p.  250. 
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which  runs  obliquely  across  the  cornea,  or  sometimes  id  a  verti- 
cal direction.  Now  and  then  they  are  arranged  in  trefoil  shape, 
or  in  a  circle.  The  covering  of  the  vesicles  is  short-lived,  and, 
as  alrea<ly  remarked,  the  resulting  ulcer  is  that  which  the  sur- 
geon usually  first  sees.  Even  it,  however,  is  thoroughly  charac- 
tenstic.  On  the  surface  of  the  clear  cornea  is  an  irregular  loss 
of  epithelium,  along  the  margins  of  which  may  still  sometimes 
be  seen  the  shreds  of  the  late  covering  of  the  vesicle.  Tlic  mar- 
gin of  the  region  which  is  bared  of  its  epitheHum  is  dentated, 
and  can  only  be  mistaken  for  a  traumatic  loss  of  epithelium. 
The  latter,  however,  would  never  present  the  peculiar  "string- 
of- beads"  appearance.  The  floor  of  the  loss  of  substance  ie 
formed  by  the  superflcial  layers  of  the  cornea,  and  the  amesthesia 
of  the  cornea  is  confined  to  this  place — and  does  not,  as  in 
herpes  zoster,  extend  to  the  rest  of  ihe  cornea.  The  tension  of 
the  eye  is  generally  reduced.  Under  favorable  circumstances 
this  loss  of  epithelium  may  be  rapidly  repaired  ;  although,  even 
then,  more  slowly  than  one  of  equal  dimensions  but  of  trau- 
matic origin.  Usually  the  healing  process  is  slow,  and  some- 
times more  or  less  intense  opacities  form  in  the  area  and  at  the 
margin  of  the  uloer,  with  hypopyon,  iritis,  etc.,  and  the  loas  of 
substance  becomes  deep,  with  a  dentated  margin.  This  more 
unfavorable  coui-ae  is  the  result  of  secondary  infection  of  the 
ulcer. 

The  subjective  sensations  are  those  of  a  foreign  body  in  the 
eye,  with  lachryniation  and  photophobia,  and  are  relieved  imme- 
diately after  the  bursting  of  the  vesicles. 

The  vesicular  eruption  is  often  regarded  as  irritation  from  a 
foreign  bo<ly  merely  ;  or,  occurring  in  the  course  of  a  serious 
diBeaM  (pneumonia^  typhoid  fever,  intermittent  fever,  etc.)*  it 
passes  wholly  unnoticed,  and  its  relationship  to  the  latter 
remaiDS  unrecognized. 

The  only  affection  for  which  herpes  corneie  is  likely  to  be 
mistaken  is  phlyctenular  keratitis;  but  the  clear,  elevated 
vesicles  will  readily  be  distinguished  from  the  flatter  grayish 

asB  of  eel  by  which  form  the  phlyctene.     In  herpes  there  is 
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never — although  otleii  iu  plilycteuular  keratUia — a  vasculariza- 
tion of  tbe  cornea.  The  shape  of  the  los8  of  epithelium  after 
bursting  of  a  herj^es  vesicle  is  characteridtic.  Phlyctenular 
keratitis  is  a  disease  of  childhood,  while  herpes  cornea^  is  rare 
under  puberty. 

The  derangements  of  the  system  in  which  herpes  corneie  febrilis 
occurs  are  naturally  those  in  which  herjies  febrilis  labii,  nasi, 
etc,,  are  found.  These  are,  more  ef«pecia!ly,  the  inflaminatf>ry 
artections  of  the  respiratory  tract,  from  an  acute  catarrh  of  the 
Schneideriau  mucous  membrane  to  a  severe  pneumonia.  On 
two  occasions,  with  an  interval  of  three  years.  Professor  Hitrner 
saw  herpes  coriieit'  occur  in  the  course  of  an  at  lack  of  pneiinionia 
in  a  boy.  In  just  such  cases,  herpes  on  the  lips,  ala  nasi,  exter- 
na] car^  and  eyelid  of  the  same  side  are  found  ;  and,  in  a  case  of 
double  pneumonia  iu  an  a<!ult,  occurred  the  only  binocular 
herpes  corne:r  which  Profe?L**or  Horner  had  seen.  He  cxfdicitly 
states  that  he  had  seen  berries  cornezu  iu  connection  with 
whooping  cough,  and  often  with  intermittent  and  typhoid 
fevers. 

But  primary  herpes  cornese — ^/.c.  unconnected  with  any  other 
disease — is  occasionally  met  with,  and  some  patienta  are  liable 
to  recurrent  attacks  of  it.  It  is  accompanied  by  severe  neuralgia 
hi  the  frontal  and  temporal  regions,  and  pain  on  pressure  of  the 
supraorbital  notch  may  be  present  There  is  much  lachrymation. 
The  upper  lid  is  red  and  swollen.  The  bulbar  conjunctiva, 
especially  around  the  cornea,  is  much  infect&l,  and  there  may  be 
a  few  vesiclea  on  it.  Over  the  surface  of  the  cornea,  but  some- 
times confined  to  some  one  district  of  it,  there  are  a  number  of 
minute  vesicles,  some  shreds  of  epidermis — the  remains  of  rup- 
tured %*esicle8  — and  round,  grayish-white  superficial  infiltrations, 
not  larger  than  a  pin's  head.  The  mucous  membrane  of  tbe 
noetrils  is  also  apt  to  be  attacked,  causing  swelling  of  it,  with 
much  secretion  and  the  formation  of  scabs. 

Drmtmcnl  at  an  early  stage,  before  the  vesicles  have  burst,  or 
the  loss  of  substance  has  h>ecome  in  filtrated » consists  in  protoctiOD 
of  the  eye  ;  and,  when  infiltration  has  set  in,  iu  disinfection  with 
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protection.  If  the  vesicles  give  great  pain,  tliej  tuay  be  rii[)- 
lured  by  ilustiii;^  a  little  calomel  iuto  the  eye  or  by  brushing  it 
with  a  oftiuel's  Lair  |>encil  wet  with  eoIutif>n  of  borncic  acid,  aJ\er 
which  a  well-fitting  antiseptic  bandage  is  applierl.  Cocaine  is 
valuable  in  these  cjiacs,  for  relief  uf  the  pain.  Atropine  and 
warm  foruentations  should  also  be  employed,  and  a  weak  Pagen- 
stecher'rt  iiiiitiiient  is  of  use  in  some  casee.  Where  the  nostrils 
are  aftecte<],  weak  sublimate  or  other  antiseptic  washes  should  be 
applied  to  the  Bchneiderian  mucous  membrane. 

Thread-like  Keratitis  (Fiidchen-Keratiiis).— Of  this  form  of 
keratitis  1  have  not  as  yet  seen  a  ca,se,  nt>r  has  one  been  recorded 
except  by  German  writers.  Its  name  is  due  to  the  fine  threads, 
like  twisted  spun -glass,  several  of  which  hang  from  the  surface  of 
the  c<jrnea  and  give  the  condition  its  characteriatic  appearance, 
Thei?e  threads  never  reach  a  length  of  more  than  3  or  4  mm. 

Ditterent  views  are  held  as  to  the  m<xle  of  origin  of  the 
threads.  Fischer  and  Uhthoff*  have  observed  that  small  vet^i- 
cles  with  clear  or  turbid  contents  appear  in  groups  up<^)n  part  of 
the  cornea,  then  burst,  and  from  the  centre  of  each  resulting 
depression  a  threa<l  hangs  out.  The  ondet  of  the  vesicles  is 
tmpanied  by  much  pain  and  photophobia,  and  probably  has 
its  cause  in  some  affection  of  the  fifth  nerve.  The  duration  of 
an  attack  is  usually  short,  but  there  may  be  several  relapses 
at  brief  intervals,  and  finally  the  process  ceases  without  perma- 
nent damage  to  the  cornea.  These  same  authors  hold  that  (he 
ireads  are  composed  of  the  peculiar  fibrinous  contents  of  the 
vesicles.  Leber  t  does  not  believe  that  they  consist  of  material 
from  the  substance  of  the  cornea,  but  that  they  are  either  a 
fibrinous  or  mucilaginous  product  from  the  conjunctiva,  which 
^readily  adheres  to  a  small  loss  of  substance  on  the  cornea.  I 
iKould  think,  if  this  explanation  were  the  true  one,  the  cases 
would  be  more  numerous.     C.  Hees^s  iuvestigationn  X  lead  him 


•Berichi  d,  Ophihal.  Ot»eU»ch,,  1889. 

t  Benchtd,  Ophth,  fitttlUfch.,  1882  and  188^ 

X  A*  ton  Oratft^a  Archie^  xxxvlii,  part  1,  p.  160. 


204 


D1BEA0EB  OF  THE   EYE. 


to  think  that  the  corneal  epithelium  is  the  chief  component  of 
the  threads,  and  that  a  [x^culiar  diseased  state  of  this  epithelium 
is  a  coiKliiiou  antecedent  Uy  the  appearance  of  the  vesicles  and 
threads. 

TrcaimenL — ^Protection  of  the  eye  with  a  bandage.  Atropine. 
Yellow  oxide  of  mercury  ointment  put  into  the  eye.  Warm 
fomentatioDS. 

Bullous  Keratitis. — BuUai  very  rarely  form  on  the  cornea. 
They  are  never  the  primary  condition^  but  depend  on  an  inter- 
stitial diseased  process  in  the  cornea.  This  latter  may  itself  be 
a  primary  disease^  but  more  commonly  it  is  secondary  to  deep 
changes  in  the  eye,  such  as  absolute  glaucoma,  iridocyclitis,  etc. 
The  formation  of  a  bulla  is  attended  by  much  pain  and  photo- 
phobia, which  disapjKjar  so  soon  as  the  bulla  ruptures.  One,  or 
more  than  one,  bulla  may  form  at  a  time.  After  a  day  or  two 
they  rupture,  and  their  walls  then  hang  iu  shreds  from  the  sur- 
face of  the  cornea,  and  the  seals  of  the  buihe  present  shallow 
depressions.  These  losses  of  substance  heal  without  leaving  any 
permanent  opacity.  After  an  interval  of  days  or  weeks,  another 
crop  of  hullic  appears  and  runs  the  same  course. 

Treatment — The  bullse  should  be  opened,  and  their  walls 
snippt'd  away  with  a  scissors,  and  a  bandage  applied.  The 
recurrent  attacks  may  cease  after  a  length  of  time;  but,  so  far 
as  treatment  can  influence  them,  it  can  only  be  by  relieving  the 
process  in  the  cornea  which  gives  rise  to  them.  If  it  be  a 
primary  process,  warm  fomentations,  atropine,  and  a  bandage, 
with  remedies  directed  to  correction  of  any  fault  in  the  general 
state  of  the  health  which  may  exist,  are  suitable;  or  if,  as  is 
more  common,  a  deep  ocular  process  (glaucoma,  etc.)  be  the 
cause,  the  recognized  treatment  for  this  latter  must  be  adopted. 

Deadriform  {uivfif>ov,air€t)  Keratitis. — This  is  a  rare  afiVc- 
Uon,  to  which  atteotiou  was  first  drawn  by  Hansen  Grut« 
of  Cojicnhngen.  It  is  a  very  tiuperBcial  and  chrt»nic  ulceration, 
with  but  little  infiltration  of  its  margins  or  floor,  and  presenting 
the  ap()carance  of  a  line  groove  on  the  cornea.  It  spreads, 
chiefly  over  the  central  region   of  the  cornea,  by  throwing  out 
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*he8  on  either  side.  The  pain  and  irritalion  is  sorQetimee 
>re,  and  again  but  dight  or  quite  wanting.  Some  permanent 
opacity  often  remains  when  cure  baa  been  eflfeeted. 

The  Cavse  has  not  been  definitely  ascertained,  but  the  peculiar 
progress  of  the  afTeclion  renders  it  almost  certain  that  some 
special  fungus  is  engaged. 

Trrahnent, — Scraping  with  a  sharp  spoon,  with  the  subs^ijucut 
application  of  1  in  1000  soUuiun  of"  corrusive  sublimate  U*  the 
cornea,  is  recommended  by  some,  and  the  actual  cautery  is  of 
great  use.  But  I  am  inclined  to  think;  from  my  experience  with 
the  last  few  cases  of  the  disease  I  have  had  under  n»y  care^  that 
the  application  of  absolute  aicohol  aftords  the  most  certain  and 
rapid  cure.  I  soak  a  bit  of  lint  iu  the  alcohol  and  scrub  the 
surface  of  the  cornea  with  it.  This  may  require  to  be  repeated 
two  or  three  times. 

(b)    NON-ULCERATIVE    INFLAMMATIONS    OF     THE   CORNEA, — 

Lbsoess. — This  aftection  is  on  the  border -laud  between  the 
ulcerative  and  nonulcerative  inflammations  of  the  cornea;  for 
in  one  case  it  will  result  in  an  ulcer — usually  tlie  ulcus  serpens — 
while  again  it  will  run  its  course  without  ulceration.  The 
abscesses  which  a^-e  seated  in  the  more  superficial  layers  are 
those  whiclt  go  on  to  ulceration  ;  those  in  the  deej>er  layers  are 
likely  to  do  so. 

Abscess  differs  from  infiltration  in  that  the  pus  which  forma 
it  destroys  the  true  corneal  tissue— fib  rill  te  and  fixed  cor- 
puscles— and  does  not  merely  lie  between  them. 

Sit/n^  and  Symploms. — The  appearance  presented  is  that  of  a 
yellowiah  circumscribed  opacity,  more  intense  at  its  margin  than 
at  its  centre,  seated  at  or  near  the  middle  of  the  cornea,  and 
iurrounded  by  u  light  gray  zone.  It  is  usually  round  in  shape, 
but,  when  situated  near  the  edge  of  the  cornea,  it  is  apt  to  be 
creseeutic.  The  surface  of  the  cornea,  just  over  the  abscess,  is 
at  first  a  little  elevated  over  the  general  surface,  but  later  on 
becomes  fiattened,  owing  to  a  falling-tn   of  the  normal  layers 

iterior   to   the   abscess;    and  the  epithelium  of  the  fiattened 

krt  has  a  dull,  breathed-on  look.     The  rest  of  the  cornea  may 
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also  lose  its  brilliancy,  although  to  a  much  less  degree.  Hy- 
popyon and  iritis  are  constant  aLteiidants  upon  corneal  abacesa. 
There  is  much  injectiou  of  the  conjunctival  and  ciliary  blood- 
veBsels.  Severe  p^iti  in  and  about  the  eye  and  hlepliar<jdpai»ni 
are  commuu.  Occaaionally,  a  C4»rneal  abscess  will  be  attended 
by  but  little  [lain  or  other  irritation. 

Progress, — The  abscess  spreads  through  the  cornea,  usually  in 
some  one  direction  ;  and  this  direction  is  indicated  by  the  yel- 
lowish opacity  being  more  intense  at  the  a«lvancing  side  of  the 
abscess.  Before  long,  if  the  abscess  be  superficial,  the  layers 
of  cornea  covering  it  come  away,  and  the  condition  is  changed 
into  that  of  the  ulcus  serpens,  already  described.  The  deeper 
abscesses  spread  through  the  cornea  more  or  less  widely,  and 
ultimately  become  absorbed,  without  having  caused  ulceration. 
But  even  these  abscesses  leave  considerable  opacity  behind-  Of 
the  two,  the  process  which  ends  in  ulceration  is  the  more  common. 

.Elio/o^^.— Abscess  is  the  result  of  infection  of  the  cornea  with 
pyogenic  organisms,  which  reach  it  either  from  without,  through 
some  traumatic  loss  of  subsiance  of  the  corneal  epithelium,  or 
from  within,  by  the  agency  of  the  bloods  The  niicro-organisnis 
which  are  introduced  through  a  superficial,  loss  of  substance 
may  either  have  been  present  on  the  foreign  body  which  pro- 
duced the  injury,  or  they  may  have  been  present  in  the  con- 
junctival sac.  Infection  through  the  blood  is  occasionally  seen 
in  some  acute  exanthematous  diseases,  such  as  scarlatina,  mea- 
sles, and  smallpox  ;  more  especially  in  the  latter,  in  its  con- 
valescent stage. 

Trealment. — Atropine,  warm  fomentations,  and  a  bandage. 
But,  if  these  mild  measures  do  not  in  a  day  or  ao  arrest  the 
progrc-ss  of  the  abscess,  resort  must  be  had  to  the  actual  cautery. 

Diffuse  Interstitial,  or  Parenchymatous,  Keratitis.— This 
affection  occurs,  most  commonly,  between  the  ages  of  five  and 
6fteen. 

It  commences  at  some  ooe  part  of  the  margin  as  a  light 
grayish  opacity,  accompanied  with  slight  injection  of  the 
ciliary  vessels.      The  rest  of  the  corneal  margin  soon  becomes 
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sifflitarly  affected  ;  BJid  then,  grailually,  the  opacity  exteoda  OOQ- 
centrical ly  into  the  cornea,  or  does  so  by  sending  in  pruceiiseN 
which  afterward  become  confluent.  In  this  way  the  whole 
cornea  becomes  affected  by  degrees;  and  its  c|H(heliuin  u(Mnnr«*.s 
the  breathed 'OD,  or  ground-glaaB  appearance,  which  is  ^emi^  also, 
in  acute  glaucoma.  The  opacity  lies  in  the  deep  layers  ot*  the 
true  cornea,  and  ia  slightly  more  inleuae  in  spots  here  and  there. 
It  is  sometimes  only  a  very  light  cloud,  while  again  the  cornea 
may  be  so  opaque  as  to  render  the  iria  quite  inviaible.  When 
the  whole  cornea  has  become  opaque,  it  begins  to  clear  U|)  at  tho 
margin,  and  the  centra!  portion  becomea  even  more  opaque  than 
the  margin  had  ever  been  ;  a  fact  which  shows  that  the  very 
cells  which  entered  the  cornea  at  its  margin  have  advanced 
to  its  centre.  The  clear  margin  gradually  increajse*  in  width, 
until  only  a  rather  intense  central  opacity  iej  left.  This  <?entral 
opacity  slowly  breaks  up  and  becomes  absorbed,  but  not  always 
completely  ;  and  then  considerable  and  permanent  impairnjcut 
of  vision  may  remain.  Occasionally,  the  opacity  cummenceM 
in  the  centre  of  the  cornea,  and  the  margin  remainn  clear 
all  through.  Again,  a  very  intense  vascularization  (the  so- 
called  **  salmon  patch  ")  may  gradually  occupy  the  whole  cornea, 
following  the  progress  of  the  opacity.  There  ia  no  tendency  to 
ulceration  in  this  affection  of  the  deep  layers* 

The  affection  is  often  accompanied  by  a  good  deal  of  pain 
and  blepharospasm,  especially  in  the  vascular  forniH.  It 
id  very  liable  to  be  complicated  with  iritis,  or  even  with 
iridocyclitis,  and  herein  lies  its  greatest  danger.  The  iritis  w 
usually  of  the  serous  form,  but  may  be  plastic,  and  opacities 
in  the  vitreous  humor  often  result  from  it.  Exudative 
dMffoidilia  and  optic  neuritis,  also,  very  occaaionaliy  C4)m- 
pfiflide  it  The  tension  of  the  eyeball  in  these  cases  may  be 
mcb  diminished  for  a  time. 

The  acute  stage  of  the  disease  lasts  from  six  to  eight  weeks,  or 
Bnt  the  entire  process  may  not  be  completed  fr>r  many 
and  in  one  case  which  I  saw  the  opacity  did  not  begin 
to  clear  away  for  eleven   months  after   the  cornea  waa  first 
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attacked,  the   whole  process  extending   over   a  period  of  two 
years. 

Both  eyes  invariably  become  affected,  although  not  always 
at  the  same  time,  the  second  eye  often  not  becomtng  attacked 
iintil  the  inflararaation  in  the  first  has  made  some  progress,  or, 
perhaps,  not  uutil  it  has  undergone  cure.  It  is  important  to 
acquaint  the  patient,  or  his  parents,  with  the  likelihood  of  this 
course  of  events  in  the  very  commencement  of  his  treatment. 

Dirtnse  interstital  keratitis  occurs  also  in  adnltJj,  hut  1 
have  never  seen  it  in  persons  of  over  thirty  or  thirty-five 
years  of  age,  These  adult  cases  present  a  greater  variety  of 
type  than  those  in  children,  ami,  on  the  whole,  they  are  less 
severe  in  character.  Most  commonly,  one  eye  alone  becomes 
diseased,  the  degree  of  opacity  is  often  slight,  the  extent  of 
diseased  cornea  limited,  the  duration  of  the  process  compara- 
tively short,  and  the  complete  clearingup  relatively  fretpient. 

Causes. — The  afiection  is  more  common  in  girls  than  in  boys, 
and  most  frequently  appears  during  second  dentition,  when  the 
upper  incisors  are  being  cut,  or  at  puberty.  It  depends  upon 
some  serious  derangement  of  the  general  nutrition  ;  and  this,  in 
over  fifty  per  cent,  of  the  cases,  is  inherited  Hyphilis,  a  feet 
which  was  first  pointed  out  by  Mr.  Jonathan  Hutchinson.  The 
children  are  generally  thin,  aniemic,  and  of  stunted  growth; 
with  flat  nt>se,  cicatrices  at  the  angles  of  the  mouth,  often  more 
or  less  deaf,  and  the  peculiarities  of  the  incisor  teeth,  so  well 
known  from  Mr.  IIutchinj?on's  description,  are  present  in  about 
one-half  of  the  cases. 

Occurring  in  adults,  the  affection  Is  rarely  due  to  inherited 
syphilis,  although  acquired  lues  may  sometimes  he  taken  as 
its  cause  ;  while,  again,  it  will  oi\en  be  impossible  to  assign  any 
origin  for  it  other  than  the  universal  one  of  exposure  to  cold, 
etc. 

PrognosU. — In  children,  in  view  of  the  possibility  of  an 
incomplete  clearing  of  the  cornea  and  the  irregularity  of  its 
surface  which  the  process  may  cause,  as  well  as  of  the  serious 
complications  liable  to   supervene  and   which  may  completely 
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atiDihilate  visitm,  the  jyrognosia  loust  be  guarded — although  by 
110  meaiie  hopeless — iu  those  cases  where  ihe  opacity  is  very 
iDteiise  or  where  there  is  much  vascularity.  Yet  in  the  milder 
cases  a  very  favorable  progoosis  may  be  given,  I  have  never 
seen  the  afFection  recur,  but  it  is  said  tu  do  so  very  rarely. 

In  adults,  as  stated,  theproguoeis  is  much  more  favorable. 
Treatment, — In  the  early  stages  no  irrilants  should  be 
locally  applied.  Atropine  is  important  for  the  prevention  of 
iritis  or  of  posterior  syaecbiic  ;  and  the  use  of  warm  moisture, 
in  the  form  of  poultices  or  fumenlatious,  promotes  vascu- 
larization and  hastens  absori)tiou  of  the  cellular  elements, 
which  form  the  opacity.  When  the  acute  stage  is  ended, 
the  yellow  precipitate  ointment  may  be  employed  with  benefit 
for  stimulating  the  absorbents  to  carry  off  the  remains  of 
the  opacity.  Massage  may  be  used  with  advantage  in  both 
stages,  lo  disperse  the  infiltration.  In  the  severe  cases  I 
would  advise  a  course  of  mercurial  inunctions  continued  for 
several  weeks,  care  being  taken  not  to  allow  stomatitis  to 
exceed  very  moderate  bounds.  In  mild  e4ises  a  tonic  plan 
of  treatment,  with  iodide  of  iron  and  cod-liver  oil,  is  the  roo«t 
suitable. 

In  adults,  where  it  is  desirable  to  use  mercurial  treatment, 
a  good  metho<l  is  the  hypodermic  injection  of  perchloride  of 
mercury,  ^  to  J^^  gr,  once  a  day.  From  this  I  have  had 
satisfactory  resulla,  but  mercurial  inunctions  also  answer  well 
and  are  less  painful. 

Counter-irritation,  in  the  form  of  blisters  to  the  temples  or  a 
seton  in  the  scalp,  is  extensively  employed  by  some  surgeons. 
I  have  never  adopted  this  treatment,  as  I  doubt  its  value,  and  am 
loath  to  add  a  worry  to  the  troubles  inseparable  from  so  weari- 
some a  disease. 

Keratitis  Punctata  is  the  name  commonly  given  to  a  condi* 
lion  which  occurs  in  cyclitia,  in  irido-cyclitis,  and  in  sympathetic 
ophthalmitis  (Chap.  X).  It  Is  never  a  primary  disease  of  the 
cornea. 

It   is   due   to   the  deposit  of  minute  beads  of  lymjih  on  the 
18 
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metnhrane  of  Descemet,  which  gives  to  the  affected  part  of 
the  cornea  a  iiuely  dtitte<l  apfiearance.  The  lymph  ia  usually 
found  only  ou  the  lower  quadrant  of  the  cornea — b«cau«e 
it  gravitates  to  the  lowest  part  of  the  anterior  chamljer— 
iti  a  triarjgular  space,  of  which  the  base  is  at  the  corneal 
roargiu,  while  ita  apex  ia  directed  toward  the  centre  of  the 
cornea.  This  triangular  shape  is  the  result  of  the  mutiona  of 
the  eyeball,  which  throw  the  lymph  beads  against  the  cornea. 

When  the  proceea  which  gives  rise  to  this  condition  passes  off 
rapidly,  the  cornea  ia  restored  to  its  normal  state;  but  when 
the  primary  disease  is  chronic,  the  nutrition  of  the  true  cornea, 
in  the  triangylar  space  corresponding  to  the  deposit  of  lymph, 
is  apt  to  be  interfered  with — by  reason  of  degeneration  of  ihe 
enduthehum  of  Desceraet's  membrane,  which  protects  the  cornea 
from  the  aqueous  humor — so  that  it  becomes  intensely  and  per- 
manently opaque. 

Some  authors  do  not  use  the  term  Keratitis  punctata  for  the 
foregoing  condition,  but  reserve  it  for  some  cases  uf  inter- 
stitial keratitis  which  present  a  spotted  or  dotted  appearance. 

Sderotizing  Opacity  of  the  cornea  sometimes  complicates 
scleritis,  affecting  the  cornea  in  the  neighborhood  of  the  scleral 
affection,  but  not  extending  more  than  2  to  'S  ram.  into  the 
cornea,  except  in  very  severe  cases.  It  is  an  intense  white 
opacity,  situated  in  the  true  cornea,  and  is  apt  to  remain  as 
a  permanent  opacity,  even  when  the  sclentis  undergoes  cure. 
In  such  cases  of  sclero-keratitis,  iritis  is  often  pfesent 

TreattjienL — Warm  fomentations,  massage,  and  the  treatment 
of  whatever  diathesis  (rheumatism,  syphilis)  may  be  taken  as 
giving  rise  to  the  scleritis. 

Riband-like  Keratitis  (Transverse  Calcareous  Film  of  the 
Oornea;  Calcareous  Film  of  the  C<»rnea),— This  ia  an  altera- 
tion which  occurs  chiefly  in  tbe  corneje  of  eyca  destroyed  by 
severe  intraocular  processes,  such  as  iridocyclitis,  sympathetic 
ophthalmitis,  glaucoma,  etc.  It  occupies  that  transverse  strip 
of  the  cornea  which  is  uncovered  in  the  commissure  of  the  eye- 
lids during  waking,     it  usually  commences  on  the  inner  margin 
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of  the  cornea,  but  Boon  ap|)6ars  at  the  outer  margin  and  advances 
from  each  direction  toward  the  t^ntre,  where  the  two  sections 
join.  It  presents  the  appearance  of  a  grayish-brown  opacity,  with, 
in  many,  but  not  in  all,  caseStWhite  calcareous  deposits  in  and  under 
the  epithelium.  Magnus^  points  out  that  in  blind  eyee  which  are 
constantly  rolled  upward  the  opacity  is  found,  not  in  the  cen* 
Iral  transverse  section  of  the  cornea,  but  in  ita  lower  third, 
and  from  this  circumstance  he  argues  that  the  chief  factor  for 
its  production  is  exposure  of  the  part  affected.  He  believea, 
moreover,  that  so  large  a  proportion  of  the  affected  eyes  having 
suffered  severely  in  tlteir  general   nutrition   indicates  that  the 


Fi(i.  86.     (Pagefuiieeher,) 


Fio.  87.     [Pagerutecher,) 


opacity  is  a  further  development  of   this  malnutrition, 
proposes  for  the  affection  the  name  Keratitis  trophica. 


He 


ECiTASIEB  OF  THE  CORNEA. 

Staphyloma  Comeae  is  the  result  of  a  perforating  ulcer  of  the 
oomea.  This,  having  healed,  may  present  a  weak  cicatrix, 
which  becomes  bulged  forward  by  even  the  normal  intraocular 
tension  (Figs.  86  and  87).  If  the  iris  be  not  involved  in  this 
cicatrix,  the  anterior  chamber  will  be  made  deeper  (Fig.  87 ). 

Staphyloma  corneas,  iu  which  the  iris  is  involved,  is  probably 
a  more  common  condition  than  the  above. 


*  Klin,  MonatabL  f,  Attgenheitktmde^  February,  1888,  p.  45. 
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When  the  ulcer  is  large,  a  correspoDcliugly  large  portion  of 
iris  is  liable  to  become  prolapsed  iDto  it  and  to  form  a  bulging 
mass  outside  the  eye.  This  may  burst  and  collapse,  and  a  flat 
cicatrix  may  be  formed.  Or^  if  it  dn  not  rupture,  it  may  fijrm 
what  is  termed  a  partial  stafdiylonia  of  the  cornea  and  iris,  the 
latter  becoming  consolidated  by  the  formation  of  a  layer  of  con- 
nective tissue  over  it. 

If  the  whole,  or  a  very  large  part,  of  the  coroeti  be  destroyed 
by  au  ulcer^  the  iris  is  completely  exposed.  It  soon  begins  to  be 
covered  with  a  layer  of  lymph,  which  develops  into  an  opaque 
cicatricial  membrane.  Should  this  not  be  strong,  the  uiirmal 
intraocular  teostou  is  sufficient  after  a  time  to  make  it  bulge  ;  or, 
incifMised  intraocular  tension  may  arise  in  consequence  of 
further  changes  withiu  the  eye^  and  then  bulging- of  the  pseudo- 
cornea  more  surely  comes  on,  and  the  condition  i»  termed  total 
staphyloma  of  the  cornea.  Stimetiraes  a  total  staphyloma  has  a 
lobulated  appearance,  owing  to  the  pseu do- cornea  having  some 
fibres  stronger  than  others,  and  hence  the  name  given  to  the 
condition,  from  ffzafoXij^  a  bunch  of  grapes.  Such  staphylomata 
are  apt  to  gradually  increase  to  a  very  large  sixe. 

TreuimenL — In  cases  of  partial  staphyloma,  where  a  clear 
portion  of  the  cornea  remains,  an  iridectomy  is  frequently  indi- 
cated for  the  reduction  of  the  tension — so  that  further  bulging 
may  be  arrested^aa  well  as  Ibr  the  sake  of  the  artificial  pupil, 
which  may  improve  sight  in  cases  where  the  normal  pupil  is 
obliterated  by  corneal  opacity.  When,  sight  having  been  lost, 
the  staphyloma  is  very  bulging,  or  when  total  staphyloma  is 
pre-seut,  enucleation  of  the  eyeball  or  oue  of  the  following  opera- 
tive measures  must  be  adopted. 

Abscissiotu — A  Beer's  cataract  knife  being  passed  through  the 
base  of  the  staphyloma,  with  its  edge  directed  upward,  the  upptr 
two-thirds  of  the  staphyloma  are  separated  ofi*,  while  the  remain- 
ing third  is  detached  by  means  of  a  scissors.  If  the  leos  be 
present,  it  must  now  be  removed.  The  wide  opening  becomes 
filled  up  with  granulations  and  cicatrizes  over. 
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Id  de  Wecker's*  method  the  opening  is  clc)eed  with  coojuno- 
tival  sutures.  He  begins  the  operation  by  separating  the  con- 
juDctiva  all  round  the  margiu  of  the  cornea,  aud  then  loosening  it 
from  the  eyeball  nearly  as  far  back  as  ita  equator.  Four  sutures 
(a,  6,  e,  f/),  of  different  colors,  are  then  passed  through  the  con- 
juuctiva  about  2  to  3  mm.  from  the  margio  of  the  wound,  ais 
represented  in  Fig.  88.  In  order  to  keep  the  field  of  o[>eration 
clear,  the  ends  of  two  of  these  sutures  are  laid  over  on  the  noee, 

Fin.  88. 


I 


while  the  others  are  laid  over  on  the  temple,  llie  staphyloma  Is 
now  abscised,  and  the  sutures  djrawu  together  and  tied.  The 
conjunctival  scar,  de  Wecker  states,  can  be  tattooed  in  the 
centre  at  a  later  period,  and  by  this  means  the  wearing  of  an 
artificial  eye  made  unnecessaryt 

The  late  Mr.  G.  Critchett  propo«ed  the  following  method, 
which  has  met  with  much  approval :  The  base  of  the  staphy- 
loma is  transfixed  with  four  or  five  curved  needles  pMsed  from 
above   downward  at  regular  intervab  (Fig»  89),  the  punctures 
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and  cuunter-puiicturea  beiug  iu  tlie  sclerotic,  at  points  half-wuy 

between  the  margin  of  the  8ta* 
phyloma  and  the  insertion  of 
the  recti  muscles.  With  a  sharp 
knife  the  staphyloma  is  now 
divided  horizontally,  the  inci- 
sion running  from  the  inser- 
tion of  the  external  rectus  to 
that  of  the  internal  rectus  ,*  and 
then  the  two  halves  of  the  sta- 
phyloma are  abscised  with  scis- 
sors, the  line  of  absciissioM  lying 
some  2  mm.  from  the  points  of 
entrance  and  exit  of  the  needles.  The  latter  are  now  drawn 
through  and  the  sutures  tied,  so  that  the  edges  of  the  gclerotic 
may  be  applied  to  each  utlier  as  accurately  as  possible.  The 
resulting  stump  (Fig.  90)  is  capable  of  carrying  an  artificial  eye 
without  becoming  irritated. 

The  foregoing  and  other  methods  of  abscission  are  only  appli- 
cable where  the  tension  is  either  low  or  normal.  If  it  be  high, 
the  liability  to  intraocular  hemorrhage  during  the  operation 
makes  enucleation,  evisceration,  or  Mules*  operation,  more 
suitable  proceedings*  Indeed,  I,  and  probably  most  surgeons, 
would   now   employ   one  of 


the  two  latter  operations  in 
all  these  cases. 

EvUceration  (Exentera- 
tion) was  proposed  about 
the  same  time  by  Professor 
Graefe,  of  Halle*,  to  prevent 
death  from  meningitis  after 
the  removal  of  suppurating 
globes,  and  by  Mr.  Mules^t 
of  Manchester,  chiefly  to 
take   the  place  of  enuclea- 


Fio.  90. 


*  CetUralbLf.  AugaiheUk,,  1884,  p.  878.    f/dW.,  1886,:p.  82. 
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tion  in  cases  of  sympatlietie  uphtlmlinitie.  There  are  some  whu 
are  opposed  to  its  employiueut  id  tbose  cases;  ImiL,  tor  sLapby- 
loma  of  the  coruear  it  cannot  meet  with  any  such  opposition. 

The  cofDea  is  removed  by  making  an  incision  with  a  Graefe's 
knife,  bo  as  to  include  one-half  of  the  corueo-scleral  margin,  and 
then  completing  the  circumcision  with  scissors.  All  the  con- 
tents of  the  globe  are  then  evacuated  by  means  of  Mr.  Mules' 
acoop,  care  being  taken  to  remove  the  choroid  unbroken  by 
carefully  peeling  it  from  the  sclerotic  margin  backward,  until 
it  is  only  held  at  the  lamina  cribro^a.  The  scoop  is  then  used 
to  lift  the  separated  urd>ruken  choroid  and  its  other  contents  out 
of  the  globe. 

Finally,  the  margins  of  ihe  sclerotico-conjunctivai  wound 
arc  drawn  together  with  a  few  points  of  suture.  The  whole 
proceeding  should  be  done  with  strict  antiseptic  precautions^ 
chief  among  which  is   the   free   use   of  irrigation  with  a  1  in 

00  s<dution  of  corrosive  sublimate  l>efore,  during,  and  after 
the  oi)erHtion,  the  interior  of  the  globe  lieing  most  carefully 
washed  out  with  the  solution  in  a  full  stream.  The  result 
is  a  good  and  freely  movable  stump  for  the  application  of 
an  artificial  eye, 

MuUb'  Operation, — This  proceeding,  a  modification  of  the 
]oregoing»  was  also  proposed  by  Mr.  Mules*  for  cases  of 
threatened  sympathetic  ophthalmitis,  and,  like  simple  eviscent^ 
tion,  has  not  yet  met  with  universal  acceptance  in  thoee  caaee. 
Its  object  is  to  provide  a  still  better  stump  for  the  artificial  eye 
by  the  insertion  into  the  scleral  cavity  of  a  hollow  glass  ball, 
called  an  "Artificial  Vitreous  Humor"  It  is  |H?rformcd  as 
follows : — 

The  cornea  is  removed^-the  conjunctiva  having  ti>>t  i>ton 
freed  from  the  scleral  edge  toward  the  equator  of  the  eye- 
ball— ^aiid  the  contents  of  the  eyeball  evacuated,  as  io  simple 
eviHceratiou.  The  opening  is  now  enlarged  vertically,  to 
admit  of  the  introduction  of  one  of  the  glass  spheres.      This 


*  Trang,  OphthaL  Soc.,  Vol.  v,  p.  200, 
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introduction  is  best  effected  by  meauB  of  a  sjiecial  instrument 
designed  for  the  purpi)ee  by  Mr  Mule**.  The  »[»here«  are 
made*  in  several  sizes  to  suit  different  cases,  Bod  it  w  wel! 
not  to  use  the  largest  which  will  fit  ioto  any  given  eye.  The 
margins  of  the  sclerotic  opening  are  now  united  vertically  by 
some  jK>int8  of  interrupted  sutuFe,  for  which  purpose  I  prefer 
silk  to  eatgut,  as  the  latter  is  apt  to  undergo  absorption  before 
complete  union  has  taken  place.  The  conjunctival  oj>ening 
is  then  closed  by  another  set  of  eulurea  placed  at  right  angles 
to  the  sclerotic  line  of  closure.  Similar  antiseptic  precau- 
tions are  required,  as  in  simple  evisceration,  and  care  must 
b«  taken  that  all  bleeding  in  the  cavity  has  ceased  before  the 
glaaa  sphere  is  inserted.  Before  the  lids  are  cloBed,  the  anterior 
surface  of  the  globe  is  well  covered  with  powdered  iodoform.  A 
firm  antiseptic  bandage  is  applied.  1  do  not  dress  the  eye  for 
forty-eight  hours,  and  after  that  once  every  twenty-four  hours, 
using  the  corrosive  sublimate  solution  freely  and  iodoform, 
There  is  generally  some  reaction,  consistiug  of  chemoais, 
swelling  of  the  eyelids,  and  pain,  and  sometimes  these  symp- 
toms are  very  marked,  especially  if  rather  too  large  a  sphere 
have  been  employed.  In  the  course  of  a  week  or  so  thiis  all 
passes  off,  and  a  very  perfect  stump  is  obtained. 

To  prevent  excessive  reaction,  Mr.  Mules  burrows  into  the 
orbit  at  the  outer  side,  so  that  the  points  of  the  scissors  may 
penetrate  well  beyond  the  back  of  the  globe,  and  thou  intro- 
duces deeply  a  drain  of  gold  wire,  such  as  is  used  by  dentists^ 
bringing  it  out  between  the  lids  at  the  outer  canthus.  An 
ice-bag  is  applied.     The  drain  is  left  in  about  three  days. 

The  danger  that  the  glass  sphere  may  get  broken  by  a  blow 
upon  the  eye  has  beeu  put  forward  as  an  objection  to  this 
method.  No  doubt  it  is  an  accident  which  may  occur,  and 
would  then  necessitate  the  enucleation  of  the  eye;  but  no  case 
of  the  kind  has  as  yet  beeu  recorded,  although  the  operation  has 
beeo  in  use  for  seven  years.     Silver  spheres,  instead  of  tboee 

*  By  Meaara.  Armstrong,  of  Deanagate,  Manchester. 
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Fig,  9L 


of  glass,  have  been  sometimes  employed  to  obviate  tbe  danger 
referred  to.  I  practice  this  method  a  great  deal,  and  I  can 
heartily  recorameod  it.  The  only  trouble  I  have  bad  with  it  is, 
that  sometimes  the  sclerotic  opening  dues  Dot  close  well,  and 
■  the  glass  ball  has  to  be  removed.  The  case  then  becomes  one 
of  simple  evisceration. 

Gonioal  Comeaf  or  Keratoconus.— 1»  this  the  cornea  is 
.altered  in  shape  to  that  of  a  cone.  The  change  is  due  to  a 
gradual  and  alowly  Bdvaucing  atrophic  process  in  the  corneal 
[especially  at  its  centre,  in  consequence  of  which  the  normal 
intraocular  tension  acts  on  it,  so  as  to  distort  it  into  the 
form  represented  in  Fig,  91,  The  cornea  remains  clear, 
lexcept  sometimes  just  at  the  apex  of  the  cone,  where  a 
kfilight  nebula  may  be  present.  The 
leondition  is  easy  of  diagnosis  in  its  ad- 
vasioed  stages  by  mere  inspection  of  the 
cornea,  especially  in  protile,  but  in  its 
commencement  it  may  not  be  so. 

In  the  early  stages,  when  the  light 
is  thrown  on  the  cornea  from  the  oph- 
thalmoscope mirror,  as  in  retinoscopy,  the  corneal  reflex  will 
be  noticed  to  be  smaller  at  the  centre,  owing  to  the  greater 
curvature  there.  Moreover,  a  dark  shadow,  circular  or  cres- 
oentic  in  shape  according  to  the  incidence  of  the  light,  will 
be  seen  between  the  corneal  margin  and  centre;  and,  finally, 
when  the  fundus  is  examined  its  deUiils  will  be  seen  diiitorted. 

The  process  begins  in  early  adult  life,  progresses  slowly. 
lever  leads  to  rupture  or  ulceration  of  the  cornea,  and, 
Inally,  after  many  years,  ceases  to  progress,  but  does  not 
undergo  cure.  Both  eyes  are  apt  to  become  attacked,  one 
after  the  other.  The  disturbance  of  vision  is  very  great, 
owing  to  the  extreme  irregular  astigmatism  produced. 

TrMtmenL — In   the   early  stages,  or   in   slight  cases,  an  im- 

^provement  in   vision  may   be  obtained    by  means  of  concave 

Bpherical,  or    sphero-cylindrical    glasses;    for^  as   is   evident, 

the  change  in  shape  of   the  cornea  must  oaaae  the  eye  to 
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become  myopic.  A I  a  later  period  these  glaffies  are  of  Jlttle 
use.  Hyperbolic  lenses  have  f>eeD  employed,  but  although 
they  may  raise  the  acuteueas  of  visiou,  there  are  obvious 
difficulties  in  the  way  of  the  practical  every-day  use  of 
them.    A  stenops&ic  sHt  renders  SBBistaiice  in  some  cases* 

A  few  cases  are  reported  in  which  the  keratoeonus  was 
much  reduced,  and  vision  greatly  bettered,  by  installations  of 
e^eriiie  and  the  application  of  a  pressure  bandage  continued 
for  several  months. 

But  it  is  upon  operative  measures  we  must  chiefly  rely  in  this 
aflectiou  for  any  improvement  in  sight. 

Von  Graefe's  Method  consists  in  flattening  the  cornea  by 
the  production  of  an  ulcer  on  the  apex  of  the  cone,  and  the 
resulting  cicatricial  contraction.  From  the  surface  of  the 
cornea,  a  little  to  one  side  of  the  apex  of  the  cone»  a  morsel 
of  corneal  subslance  is  removed  with  a  cataract  knife»  care 
being  taken  not  to  open  the  anterior  chamber.  On  the  second 
day  after  this  proceeding  the  wound  ia  touched  with  mitigated 
lapis  (solid),  and  this  is  repealed  every  third  day  for  a  fort- 
night or  three  weeks.  Paracentesis  of  the  anterior  chamber 
is  then  performed  through  the  floor  of  the  ulcer,  and  the 
aqueous  humor  is  evacuated  every  second  day  for  a  week, 
after  which  the  healing  process  is  allowed  to  take  its  course. 
A  bandage  must  be  worn  daring  the  whole  course  of  the  treat- 
ment. Finally,  when  the  contraction  and  subsequent  flattening 
are  completed,  a  narrow  iridectomy  may  be  necessary,  in 
consequence  of  the  central,  or  almost  central,  and  rather 
intense  corneal  opacity. 

In  Bader's  Method  a  small  elliptical  flap  of  the  cornea  at 
its  apex  is  removed,  and  the  margins  are  brought  together  by 
one  or  two  fine  sutures.  The  sutures  are  omitted  by  many 
surgeons  as  useless  and  as  liable  to  cause  irritation.  Opinion 
is  divided  as  to  whether  the  ellipse  should  lie  vertically  or 
horizontally  in  the  cornea.  Anterior  synechia  takes  place  in  a 
large  number  of  the  cases,  and  a  subsequent  optical  iridectomy 
is  always  required.      I  have  myself  no    experience    of   this 


THE  GORKEA. 


219 


uperatiou,  but^  il  in  said  to  be  attended  with  unusual  risk 
of  suppurutiou  of  the  coroea,  going  on  to  destructirin  of  8Tght. 

Sir  William  Bowman's  Method  cooaisted  in  cutting  a  <lkc 
on  the  apex  of  the  cornea  with  a  small  trephiae,  and  then 
severing  this  disc  with  forceps  and  cataract  knife.  Cicatrixa- 
tioD  of  the  wound  produces  the  desired  flattening  of  the  cone. 
Septic  iDfectiou  is  here  also  a  danger,  although  it  has  not  come 
under  my  own  observation. 

I  have  myself,  in  one  case,  employed  the  etectro>cautery 
to  produce  the  desired  loss  of  substance  on  the  apex  of  the 
cooe,  but  I  am  not  as  yet  in  a  position  to  speak  of  the 
ultimate  result.  I  believe  that  others  have  used  the  electro- 
cautery with  good  result  for  sight.  The  proceeding  is  free  from 
all  risk  of  septic  infection. 

With  the  same  object  acme  surgeons  have  had  recourse  to 
Multiple  Puncturings  of  the  apex  of  the  cone  with  a  fine 
cataract  needle.  The  summit  of  the  cone  is  transfixetl  from 
three  to  six  times  at  each  sitting,  and  this  may  be  repeated 
at  intervals  of  two  weeks  or  more.  The  first  eflTect  of  the 
punctures  is  to  allow  some  of  the  aqueous  humor  to  escape) 
and  then  the  eye  is  firmly  supported  with  a  bandage.  The 
pupil  is  kept  under  the  influence  of  eserine.  Eventually^  a 
network  of  cicatrical  tissue  forms,  which  flattens  the  cone  with* 
out  giving  rise  to  much  corneal  opacity. 

Tumors  op  ths  Cornea. 
Primary  tumors  of  the  cornea  are  extremely  rare.  Epi- 
thelioma and  sarcoma  have  their  origin,  not  in  the  cornea,  but  in 
the  limbus  cnnjunctiv*T  (p.  119).  Dermoid  tumors  are  ustially 
eeate^l  partly  on  the  conjunctiva  and  partly  on  the  cornea 
(p.  119).  Yet  a  very  few  cases  of  epithelioma  and  of  fibroma 
are  recorded  as  taking  their  origin  in  the  cornea. 


Injuries  of  the  Cornea. 
Foreign  Bodies  in  the  Cornea,  such  as  morsels  of  iron*  stone, 
ooaj,  etc.,  are  among  the  moat  common  accidents  of  tlie  entire 
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body.  The  pain  caused  by  these  foreign  bodies  is  very  consider- 
able, as  may  be  imagined  when  the  rich  oervoue  supply  of  the 
cornea  is  remembered. 

The  dangers  which  may  follow  on  the  presence  of  a  foreign 
body  in  the  cornea,  deiiend  partly  upon  the  infection  or  noD-in- 
fectlon  of  the  foreign  body,  and  partly  upon  the  depth  at  which 
it  is  boried  in  the  cornea.  The  deeper  a  foreign  body  lies,  the 
more  difficult  will  be  its  removal,  and  the  greater  must  be  the 
laceration  of  the  cornea  caused  by  its  removal.  A  foreign  body 
which  carries  infection  upon  it»  will  be  more  likely  to  sset  up 
serious  inflammatory  reaction,  than  one  which  is  aseptic  or  nearly 
80.  For  thia  reason,  it  is  important  to  ascertain,  if  possible,  the 
origin  of  the  foreign  body^  although  an  apparently  aseptic  origin 
must  not  set  all  suspicion  on  this  point  at  rest- 
Many  foreign  bodies  are  so  small  as  to  defy  detection,  until 
the  cornea  is  searched  with  the  oblique  light,  an  aid  which 
should  always  be  made  use  of,  whenever  the  symptoms  or 
history  in  the  remotest  way  suggest  the  presence  of  a  foreign 
body. 

A  foreign  body  which  lies  only  in  the  epithelium,  or  in  the 
superficial  layers  of  the  cornea,  is  easily  removed.  The  eye 
having  been  thoroughly  cocainized,  the  patient  is  seated,  and 
leans  his  head  against  the  chest  of  the  surgeon,  who  stands  be- 
hind him.  With  the  index-finger  of  the  leil  hand  the  surgeon 
then  lifts  the  upper  lid  of  the  injured  eye,  pressing  the  margin 
of  the  lid  upward  and  backward,  while  with  the  second 
finger  he  depresses  the  lower  lid  in  a  similar  manner,  and 
between  these  two  fingers  he  can,  to  a  great  extent,  restrain 
the  motions  of  the  eyeball.  The  foreign  body  is  now  to  be 
prickeil  out  of  the  cornea  with  a  special  needle,  with  as  little 
injury  of  the  general  surface  as  possible,  the  patient  all  the 
while  directing  his  gaze  steadily  at  some  given  point.  If  the 
foreign  body  be  deep  in  the  layers  of  the  cornea,  it  must  be  dug 
out,  as  it  were ;  and  a  minute  gouge  is  made  for  this  purpose. 
Care  must  be  taken  not  to  infect  the  cornea  in  the  removal 
of  a  foreign  body,  and  consequently   thorough  antiseptic  pre- 


THE  CORNEA. 


221 


cautions  must  be  taken.  After  the  foreign  body  is  reniovod 
the  place  where  it  was  seated  should  be  washed  with  a  1 
in  5000  ftoluliou  of  corrosive  sublimate.  A  bandage  ia 
worn  until  the  epithelium  is  regeoerated — t.e,  for  aeveral 
day«. 

Every  surgeon  and  general  practitioner  should  possess  the 
two  small  instruments  required  for  the  removal  of  superficial 
corneal  foreign  bodies,  and  should  understand  the  use  of  them. 

The  magnet  is  of  no  use  whatever  for  the  removal,  even  of 
superficially  seated  foreign  bodies  of  steel  or  iron  in  the  cornea. 

Sometimes  a  foreign  body  in  the  cornea  will  be  so  long  as  to 
protrude  aoniewhat  into  the  anterior  chamber,  and  there  is 
danger  that  in  the  attempts  at  removal  it  may  be  pushed 
further  on,  and  fall  into  the  anterior  chamber.  Here  it  is 
necessmry  to  pa«  a  keratome  through  the  cornea,  and  behind 
the  foreign  body,  so  as  to  provide  a  firm  base  against  which  to 
work  ;  or,  the  keratome  may  be  made  to  pueh  the  foreign  body 
forward. 

Simple  Traumatic  Losses  of  Substance  of  the  surface  of  the 
cornea,  involving  the  most  anterior  layers  of  the  true  cornea,  or 
perhaps  merely  the  epithelium,  are  very  common  from  rubs  or 
scratches  with  branches  of  trees,  finger-nails  etc.,  etc.  These 
injuries  heal  readily  by  protecting  the  eye  with  a  bandage  ;  but 
when  neglected,  or  if  septic  matter  have  been  introduced  when 
the  injury  occurred,  or  if  it  be  present  in  the  conjunctiva  or 
lachrymal  sac,  these  losses  of  substance  are  capable  of  forming  the 
starting-point  of  corneal  abscess,  ulcus  serpens,  etc. 


Opacitibs  op  the  Cornea. 

Kebulft,  Macula,  Leucoma, — ^These  terras  are  applied  to  opac- 
ities in  the  cornea,  of  varying  degrees,  the  result  of  some  diseased 
proeeas,  or  consequent  upon  an  injury.  The  first  term  ia  used 
for  very  slight  o[»acities,  often  discoverable  only  with  oblique 
iUuraination.  Macula  indicates  a  more  intense  opacity,  recog- 
nizable by  daylight.  Leucoma  is  a  completely  non-translucent 
And  intensely  white  opacity,  the  result  always  of  an  ulcer,  which 
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has  dosLroyed  most  of  the  true  corneal  tisesue  at  the  affected  place; 
indeed,  it  is  often  the  result  of  an  ulc^r  which  has  eaten  its  way 
through  the  cornea.  In  these  latter  cases  the  iris  may  have 
become  adherent  in  the  corneal  cicatrix,  and  then  the  term  leu- 
coraa  adhierens  13  employed. 

Yery  often,  eyes  with  a  nebulous  condition  of  (he  cornea  of 
old  standing  are  myopic.  It  is  probable  that  this  myopia  h  pro- 
duced by  the  habitual  close  approximation  of  objects  to  the  eye, 
owing  to  the  diminished  acutenees  of  vision  from  the  opacity  of 
the  cornea. 

Treatnieni. — Little  or  nothing  can  be  done  to  retluce  Iheee 
opacities.  In  slight  and  fresh  casee,  maioage  may  render  them 
leas  intense. 

In  nebulous  cornea  a  stenopasic  apparatus  often  improves  the 
light  This  consists  of  a  metal  plate  with  a  small  central  hole 
or  slit,  which  is  placed  before  the  patient's  eye  in  a  spectacle 
frame.  By  this  arrangement  a  large  portion  of  the  rays  which 
pass  through  irregular  parti*  of  the  cornea,  and  which  merely 
confuse  the  sight,  ts  cut  otf.  Where  myopia  is  present  the  suit- 
able concave  glassy  for  distant  vision  should  be  prescribed. 

Tfie  Ojjeraiion  of  Tattooing  was  first  proj>osed  by  de  Wecker, 
and  is  a  valuable  proceeding  for  improvement  of  the  appearance 
of  the  eye  in  cases  of  leucoma. 

But  it  is  also  an  extremely  useful  method  f«ir  the  improvement 
-o(  the  sight  in  certain  cases  of  nebula  of  the  cornea,  where  the 
wbala  occupies  only  part  of  the  pupillary  area  of  the  cornea. 
In  these  cases  much  disturbance  of  sight  is  caused  by  the  dis- 
persion of  the  fight  which   makes  its  way  through  the  nebula; 
and  when,  by  tattooing  the  scar,  all  light  is  prevented  from  gel- 
ling through,  brighter  and  distincter  vbion  is  enjoye^l  with  the 
/mrt  t.rtfie  iorri^jj  opposite  the  pupil,  which  is  absolutely  clear. 
la  (he  crtse    ^f  ^  leucoma,  either  the   whole  surface  of  the 
Jimcoma  tmj    L^^  {nuooed,  or  only  part  of  it,  e.g.,  ita  ceatre»  in 

mme^-^  ^      ^^^j   \^  fine  India  ii»k.  rubbed   into  a  very 
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aprejid  over  with  this  paiate,  and  thea  covered  with  iuuumer- 
able  punctures  by  iueaD«  of  de  Wecker's  multiple  tattooing- 
needle,  each  stab  of  which  carries  into  the  corneal  tissue 
«ome  of  the  black  pigment.  The  coloratioQ  continues  suffi- 
ciently  intense  for  gome  months^  but  then  often  begins  to 
get  pale,  owing,  probably ,  to  the  pigment  falling  out  of  the 
punctures.  A  betfer  method  of  tattooing,  by  which  the  pig- 
menttttion  lasts  longer,  ia  performed  with  de  Wicker's  single 
grooved  needle.  The  pigment  is  placed  in  the  groove  of  the 
ioBtrument,  which  is  then  pa,«iged  into  the  true  cornea,  a  long 
canal  being  made  in  a  plane  parallel  to  ils  surface.  On 
withdrawal  of  the  needle  the  pigment  remains  behind.  A 
large  number  of  such  canals  must  be  made  in  close  proximity 
to  each  other,  until  the  desired  intensity  of  color  is  obtained. 

In  cases  where  the  whole  cornea  is  leucomatous*  and,  con- 
•equently,  where  no  restoration  of  sight  can  be  obtained  by 
means  of  an  artificial  pupil,  Transplantation  oj  a  Portion  of 
Clear  (hrnta  from  a  rabbit's  eye,  or  from  a  freshly  enucleated 
kuroau  eye,  has  been  repeatedly  performed  by  ophthahnolo- 
[ists  in  various  parts  of  the  world.  Very  many  of  these 
Ltious  have  been  perfectly  successful  in  a  surgical  sense, 
In  so  far  as  the  healing-in  of  the  transplanted  dap  is  con- 
cerned ;  but,  with  two  exceptions,  they  all  ended  in  disap- 
pf)intment,  in  consecjueuce  of  the  flap  not  retaining  its  trans- 
parency. In  the  course  of  a  week  or  two  the  transplanted 
portion  invariably  became  as  opa(}ue  as  the  leucoma  had  been 
before.  The  mode  of  proceeding  consisted  in  removing  a 
portion  of  the  leucoma  with  a  trephine,  and  then,  with  the 
ime  instrument,  cutting  a  disc  out  of  the  clear  cornea  to 
'be  utilized,  and  inserting  it  into  the  opening  in  the  leucoma. 

Various  theuries  were  formed  to  account  for  the  occurrence 
of  the  opacity  in  the  transplanted  flap,  but   into  all  of  these 
it  18  unnecessary  to  enter,     Von  Hippel*  came  to  the  conclu- 
sion  that  the  onset  of  the  opacity  was  due  to  the  entrance 
of  the   aqueous  humor    into    the   substance   of  the    cornea» 


•Berieht  der  Ophihal  Gt9€lUch^ft  tu  HHdtlberg,  1886,  p,  64. 
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owing  to  tlie  solution  of  continuity  io  its  posterior  epithelium ; 
Leber's  experiments*  having  shown  that,  unlesa  this  epithe- 
lial layer  he  intact,  the  transparency  of  the  coroea  cannot 
be  raaintainetL  Von  Ilijipel,  acting  on  this  theory,  applied 
n  trephine  to  the  leiicoma  as  deep  as  the  posterior  elastic 
lamina,  and  then  diatjected  off  the  superficial  layers  contained 
within  the  riog»  leaving  only  the  posterior  elastic  lamina 
and  posterior  epithelium-  With  the  same  trephine  he  then 
excised  a  disc  of  its  entire  thickness  from  a  rabbit's  cornea, 
and  applied  it  to  the  wound.  Iodoform  was  dusted  over  this 
and  a  bandage  applied.  Healing  took  place  readily,  and, 
twenty  months  afterward,  the  flap  continued  transparent,  and 
vision  ^  flVi*  V^*^  Hippel  has  had  some  other  successful 
cases, 

Sclerotizing  Opacity  of  the  cornea  sometimes  complicates 
scleritis,  affecting  the  cornea  in  the  neighborhood  of  the 
scleral  aifection,  but  not  exteiuliug  more  than  2  to  3  mm. 
into  the  cornea,  except  in  very  severe  cases.  It  is  an  intense 
white  opacity,  situated  in  the  true  cornea,  and  is  apt  to  remain 
AS  a  permanent  opacity,  even  when  the  scleritis  undergoes  cure. 
In  such  oases  of  sclero- keratitis,  iritis  is  often  present 

TVeatmeni, — Warm  fomentations,  massage,  and  the  treatment 
of  whatever  diath^is  (rheumatism,  syphilis)  may  be  taken  as 
giving  rise  to  the  condition. 

Arous  Senilis. — This  is  a  change  which  is  developed  in  the 
cornea  without  previous  inflammation.  It  presents  the  appear- 
ance of  a  grayish  line  a  little  inside  the  margin  of  the  cornea 
and  all  round  it,  nu^t  marked  above  and  below,  and  never 
advancing  further  toward  its  centre.  It  it  meet  common  in 
elderly  people,  but  is  sometimes  seen  in  youth,  and  even  ii 
childhood.  No  functional  changes  are  oauaed  by  it,  nor  does 
inierfero  with  the  healing  of  a  wound  which  may  be  made  in 
that  part  of  the  cornea.  Arena  sentlis  is  caused  by  a  hyaUaaj 
degeneration  of  the  corneal  cells  and  fibriUie,  and  is  sol 
eelflffoaii.  aa  k  ataied  by  some  authors. 
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Inflammation  of  the  aclerotic  is  not  a  common  disease, 
aUbotigh  the  diagnosis  "ecleritis"  is  often  made  by  inex- 
perienced persons^  every  "redness  of  the  white  of  the  eye" 
b^ing  taken  for  inflammation  of  the  sclerotic.  Beginners  are 
warned  against  this  error.  Iritis,  cyclitis,  and  conjunctivitis, 
as  well  as  scleritis,  cause  redness  of  the  white  of  the  eye. 

The  diagnosis  from  conjunctivitis  is  easily  made  by  ob* 
serving  whether  the  conjunctival  vessels  can  be  moveti  over 
the  affected  part  or  not ;  while  in  iritis  and  cyclitis  the  ciliary 
injection  is  confined  to  the  part  immediately  surrounding  the 
cornea.  Moreover,  in  iritis  the  appearances  of  the  irig  itself 
are  conclusive ;  and  in  scleritis,  as  will  just  now  be  seen,  the 
appearances  are  characteristic. 

Scleritis  attacks  only  that  part  of  the  sclerotic  which  is 
anterior  to  the  equator  of  the  eyeball,  and  is  either  superficial 
or  deep.  The  superficial  form  is  known  as  episcleritis.  Yet 
it  is  not  always  possible  to  distinguish  between  these  two 
forms  in  a  given  case,  as  the  appearances  in  the  early  stages 
are  very  similar.  They  are  probably  only  diflerent  degrees 
of  the  same  diseasse.  But  the  necessity  of  admitting  the  exist- 
ence of  two  forms  depends  upon  the  different  course  they  each 
take;  the  8uper6cial  form  being  a  relatively  harmless  disease, 
while  the  deep  form  entails  serious  consequences. 

Episcleritis  appears  as  a  circumscribed,  purplish,  rather  than 
red,  spot,  close  to,  or  2  to  3  mm,  removed  from,  the  corneal 
margin.  It  is  often  unattended  by  pain,  unless  when  the  eye  is 
exposed  to  irritating  causes,  and  need  not  be  elevated  above  the 
level  uf  the  sclerotic ;  but,  in  severe  cases,  there  is   a   decided 
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iKjJe  at  the  affected  place«  with  pain,  more  or  less  pronouuceil 
aiiiJ  increaaed  on  pressure.  All  the  symptoms  disappear  in  the 
course  of  a  few  weeks,  and  reappear  at  an  adjoining  place ;  and, 
in  this  way,  in  time,  the  whole  circumference  of  the  sclerotic 
will  have  been  attacked.  The  duration  of  the  affection  is 
usiially  long;  and,  in  those  instances  where  the  entire  sclerotic 
becomes  affected  by  degrees,  the  process  may  last  for  years,  on 
and  ofl'.  Both  eyes  are  often  affected.  The  disease  is  liable  to 
leave  behind  tt  a  dusky  discoloration  of  the  sclerotic  where 
each  node  was  seated,  but  otherwise  no  harm  to  the  eye 
ensues.  But  the  patient  should  be  made  acquainted  with  the 
tedious  nature  of  the  affection.  Very  mild  attacks  of  epi- 
scleritis will  be  met  with,  which  pass  away  in  a  few  days,  and 
do  not  recur. 

Qtuiea. — The  affection  is  of^en  of  rheumatic  origin  ;  it  occurs 
soraetiraea  in  persons  of  scrofulous  or  syphilitic  constitutions  j 
and  it  is  more  frequent  in  senior  adutt^  than  in  children  or 
young  people,  and  more  commonly  attacks  women  than  men. 

Treat mmt. — No  irritant  should  be  applied  to  the  eye.     Lova\ 

Lreatnient  should  be  cooBued  to  warm  fomentations  and  protec* 

tioD.     In  addition  to  these,  massage  should   be  used,  if  there  be 

not  too  great  tenderness  on  pressure.     Leeching  at  the  external 

can  thus  is  of  use  when  the  pain  is  severe.     As  regards  internal 

remedies,  where  a  syphilitit!  taint  is  present,  mercury  should  be 

emphiyed  ;  if  struma,  co<l-liver   oil,    maltine,  etc.;  or  if,  as  is 

most  frvquently  the  ciwe,  the  rheumatic  taint  be  the  source  of 

w  evil,  large  doses  of  salicylate  of  sodium,  say  20  grains,  four 

imefi  a  day,  will  often  be  found  to  act  well.      Iodide  of  potas- 

siam    aod    hypodermic    injections    of    pilocarpine  are  useful 

MUedlos  in  some  cases  of  this  obstinate  disease. 

2>Mp  8el«ritis. — Rcre  the  whole  sclerotic  is  more  likely  to  be 

06oU)d  At  once  than  in  the  milder  form  :  although  cases  often 

'  '  •  re  only  an  isolated  node  is  present  at  a  time. 

KiMB  of  the  case  alone    which  can  render   the 
o«ia  certain,  and  hcoce  the  importiince  of  a  guarded  prog- 
tb«  early  itages  of  every  case  of  scleritis.    In  the  deep 
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form,  changes — thinnfug  and  softening — of  the  scleral  tiaeue 
take  place,  which  render  the  latter  less  resistant,  and,  conse* 
quently,  expose  it  to  distention  bj  even  the  normal  intraocular 
teiielon.  The  result  of  this  is  a  bulging  (staphyloma)  of  the 
anterior  part  of  the  eyeball.  This  bulging  iu  iUelf  produces 
myopia,  and  haa  a  deteteriuii«  effect  upon  the  sight;  but,  at  a 
later  perit><l,  vision  is  often  wholly  destroyed  by  secondary 
glaucoma.  It  may  happen  that  the  thinning,  etc.,  of  the  sclero- 
tio  atfectd  only  a  portion,  and  not  the  whole,  of  its  anterior 
surface;  and,  tn  such  a  case,  the  resulting  staphyloma  will  be 
con6ned  to  that  part  of  the  sclerotic.  A  staphyloma,  whether 
total  or  partial,  presents  a  blutshgray  appearance,  due  to  the 
shining  through  the  thinned  sclerotic  of  the  uveal  tract. 

Either  with  or  without  such  staphylomatous  changes,  sclerotiz- 
ing  opacity  of  the  cornea  may  come  on,  and  iritis,  choroiditis, 
and  opacity  of  the  vitreous  humor  are  not  uncommon  complica- 
iiuns.     Both  eyes  are  usually  affected. 

Cause. — Young  adults*  are  the  most  common  subjects  of  deep 
scleritis,  and  females  more  often  than  males.  Congenital  syphi* 
lis,  rheumatism,  struma,  and  disturbances  of  menstruation  are 
the  most  common  assignable  causes. 

l^e(dm€iU.^-There  are  few  dii^eases  less  amenable  to  treat* 
nieiit*  When  any  of  the  above  causes  can  be  assumed  to  be 
present^  the  suitable  remedies  are,  of  course,  indicated.  Besides 
tliis,  warm  fomentations,  dry  cupping  on  the  temple,  or  the  arti- 
ficial leech,  complete  rest  of  the  eyes,  and  protection  with  dark 
,  glasses  are  to  be  recommended. 

When  all  acute  intlaramation  has  passed  away,  an  iridectomy 
is  sometimes  indicated — either  for  optical  purposes,  when  the 
pupil  is  ol>8tructed  by  corneal  opacity,  or  for  the  purpose  of 
reducing  glaucomatous  tension. 

Injuries  of  the  Solerotic.^ — Ruptures  and  perforating  wounds 
are  tlioee  which  have  to  be  considered.  Mere  losses  of  substance 
may  be  said  not  to  oc^ur. 

The  primary  danger  of  a  rupture  or  perforating  wound  of  the 
sclerotic — apart  from  the  loss  of  contents  of  the  eyeball,  which  is 


or 


'ifK  th«  iaimnor  €ii  iSbg  €f9kwmi 

<Jm  r  </ry  rw4Stioii. 

A  Uf  gn  nfMl  giij'iHg  wuiitHl  b  cflslly  recogusced.  A  porliaB  «f 
lUt»  tiUoi'iiiti,  ciUnry  body,  or  Ifin,  A^^curilifi^  to  ibe  poMtion  of  te 
t«MiHiil,  |iiul)«hiy  iteH  ill  ir,  or  (mrt  of  tht^  vilnsoui  humor  mmj  he 
fdUfMf  iti  it,  ivtiilo  tlio  vitrooDii  humor,  u  seen  throug^h  the  ptipil» 
i«lll  htt  ftMiiMl  full  of  bloorl  (hiirinophtlialniiNi),  and  btood  may  be 
(irmc^ot  In  ihit  MuU^rlor  cjltniulii^r  (liy|>)H»'mu,  ''^r*/,  untUr;  a'p.a^ 
htmul ),  i««|»i)i'iitlly  if  lIki  wound  )h^  fiir  Otrwnrd.  Kmall  woands 
iiiay  Itu  itoHii'nlnl  by  ■tilK^onJtinrrivnl  hemorrhage,  aod  here  re- 
dut^ud  (oiiflloti  of  i\w  itydliAll  IN  mmiotimefi  a  valuable  diagDoetic 
iljfli. 

ntiiiii*riil  ]iiti(orutJit|;  wotititlit  of  Um  acbtrotic  ofleu  heal  with- 
Kit!  bitlantiiiiiUtry  rt«atiiioii»  rvDii  whtrn  ((ortiotm  of  the  uveal  tract, 
\\t  vilriMum  luMitor,  tkw  |tfiibi|Mnl  into  it,  those  prolapsed  parta 
b«OMMilM^  iiuiuriwruicnl  in  thn  oiotitrix.  Kveo  irregular  ruptures 
pt  th<»  nolartdlo  (torn  blowi.  with  prolapte  of  uvea,  aud  vitreous 
Kumt»r,  Modt  M*  MoinrliiiieM  ooiMirN«  i^vAi'tiniioii  of  the  lens,  may 
hoal  wUhoiii  ui(ltuiMiiiil4»ry  tcHirtiou.  h  may  hcn^  be  menlioued 
that  iliMMi  ni|iliinM  IVtim  blowa  almiMt  always  occur  close  to  the 
iMirrimil  uiargii^  niul  coitot^Dtrioally  with  it,  aod  lie  osuslljr  Dear 
ila  iipiMir.  ur  v)|i|H^r  and  iitut^.  margiu.  And  one  ofieo  aeeaihe 
oiH^utiativa  rt»maiu  iutaot  ovt^r  th«  rupture,  with  perhaps  the  leas 
dU»    ^   ^     ndrr  It- 

V\  Ummat^^yNMlkHi  lbllo««ypoiioo«Qf  tboaetiijuriea, 

U  may  wiliaf  b»  of  ih*  |Hirtil«iftl  or  plMCio  Ibnn*    la  tha 
tmm  aU  tb<»  f^>ai«al»  of  tha  ayahall  taka  fiarl  \m  Iha 
and  wt'  l^'rwi  U  }«tiv>phibalaiitia:  |ihlliitia  hiilhi  baiaf  ili 
rtMlv     la  ib^  ikltaala  ktm  iha  iHa  aa4  caHar^r  boiy 
i«i|ilkmUKl,  aiid  «i)t^  ia  aliMilT  kal  ^  tha  «fa  htt<^  loaw 
ahlbMcml     IV  iba  t%\v  tba  lallvr  fitvicww  b  tW 
II  «M^f  (ita  Hw  la  «Eyiif«ilMlk  afiilM 
^  Ni  ^«^vUt«4  mbk  iW  «9^  laH  libriilili  pMfMhaWtfa 

Aa4  baa  btw  ytmlaorf  b^  a  wmtM  iwilga  hmif^ 
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the  position  is  much  aggravated ;  but  the  discussion  of  this 
matter  will  be  treated  of  in  Chap.  XIV,  on  Diseases  of  the  Vit- 
reous Humor. 

Treatment. — In  cases  where  the  wound  is  small,  no  suture  need 
be  applied ;  a  bandage  will  be  sufficient  to  promote  the  natural 
tendency  to  healing.  But,  where  the  wound  is  large  and  gaping, 
any  prolapsed  choroid,  etc.,  should  be  first  freely  irrigated  with 
sublimate  lotion,  1  in  5000,  and  reduced  as  well  as  possible,  and 
then  the  margins  of  the  wound  drawn  together  by  a  few  points 
of  suture  in  the  sclerotic.  A  bandage  is  applied,  and  the  patient 
kept  quiet  in  bed.  But  if  the  injury  be  such — very  wide  wound, 
much  loss  of  contents  of  the  eyeball,  or  extensive  intraocular 
hemorrhage — as  to  render  restoration  of  useful  sight  beyond 
reasonable  hope,  it  will  be  wiser  to  remove  the  eyeball  at  once, 
rather  than  run  the  risk  of  sympathetic  ophthalmitis  without 
compensating  advantage. 

Tumors  of  the  Sclerotic  are  almost  unknown  as  primary 
growths,  but  fibroma,  sarcoma,  and  osteoma  have  been  so 
observed. 


CHAPTER  X 


DISEASES  OF  THE  UVEAL  TRACT* 

(Iri8,  Ciliary  Body,  and  Choroid). 

If  it  be  remembered  that  the  iris,  ciliary  body,  and  choroid 
closely  resemble  each  other  histologically,  that  their  blood  supply 
is  identical,  aod  that  they  form  with  each  other  a  coDtinuous 
membraoe,  it  is  a  matter  of  surprise  to  learn  that  any  one  of 
these  three  divigiona  of  the  uveal  tract  can  undergo  ioflamina- 
tion,  while  the  other  two  remain  perfectly  healthy.  Yet  this  is, 
by  no  means  uncommonly,  the  case.  But  it  is,  perhapft,  more 
common  for  at  least  two  of  them,  and  especially  the  iris  and 
ciliary  body  (mdo'cyelUu)^  to  be  siraoltaneously  inflamed  ;  and 
the  entire  tract  may,  of  course,  be  affected  at  once,  Cliuically 
we  cannot  always  know  whether  only  one,  or  more  than  one, 
division  of  the  uveal  tract  is  in  a  state  of  inflammation,  and 
this  uncertaiuty  of  diagnosis  is  particularly  liable  to  arise  when 
there  is  severe  acute  iritis,  for  then  the  symptoms  present  might 
all  be  derived  from  the  iritis  alone.  It  may  be  taken  for  granted 
that  in  every  rather  severe  case  of  iritis,  particularly  iu  those  of 
flyphilitic  origin,  more  or  less  cyclitis  is  also  present;  while  a 
deep  anterior  chamber,  or  tenderness  on  pressure,  increases  the 
suspicion.  In  slight  cases  of  iritis  there  will,  probably,  be  no 
cyclitis. 

It  18  only  after  the  acute  inflammatory  symptoms  have  sub- 
sided, and  the  pupil  has  become  clear,  that  disseminated  changes 
in  the  choroid,  opacities  in  the  vitreous  humor,  and  even  retinitis 
sod  optic  neuritis,  which  may  lead  to  optic  atrophy,  can  be  dis- 
covered, with  their  corresponding  depreciation  of  vision. 

It  is  desirable,  iu  a  systematic  consideration  of  inflammation 
of  the  uveal  tract,  to  discuss  it  under  the  separate  headings  of 
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the  iris,  ciliary  body,  and  choroid  ;  and  the  same  remark  applies 
to  the  other  diseases  and  to  the  injuries  of  this  tunic. 


Iritis. 

The  most  rational  division  of  the  different  kinds  of  iritis  is 
that  founded  on  their  pathology,  namely  : — (1)  Simple  Plastic 
IritU;  (2)  Serous  Iritis:  and  (3)  Parenchymatous  (including 
Purulent)  Iritiji. 

Their  Q)mmo?i  Character istiat,  more  or  less  marked,  are: — 

Discoloration,  loss  of  lustre  and  of  distinctness  of  pattern,  and 
functional  dtaturbance«  (impaired  mobility)  of  the  iris,  with 
contraction  of  the  pupil.  The  loss  of  lustre  and  of  distinctness 
of  pattern  is  due  to  an  alteration  in  the  endothelium,  which  covers 
the  surface  of  the  iris,  to  the  presence  of  lymph,  and  to 
cloudiness  of  the  aqueous  humor.  The  change  in  color  is  due  to 
hyperferaia  of  the  iris,  as  well  as  to  the  presence  of  the  inflam- 
matory products;  a  blue  iris  becomes  greenish,  a  brown  iris 
yellowish.  The  impaired  mobility  and  the  contracted  pupil  are 
due  to  the  hyperemia,  to  spasm  of  the  sphincter  iridis,  and  to 
posterior  syuechite. 

Exudation  of  inflammatory  products  is  present,  in  greater  or 
lees  degree,  in  all  these  forms,  and  is  found  :  (1)  on  either  sur- 
face of  the  iria  and  in  the  pupi!,  in  plastic  iritis  ;  (2)  in  the 
aqueous  humor  and  posterior  surface  of  the  cornea,  in  serous 
iritis ;  (3)  in  the  tissue  of  the  iris,  in  parenchymatous  iritis. 

Posterior  synechije  (fTovi^nv^  io  bind  together),  i,  c**  adhesions 
between  the  iris  and  the  anterior  capsule  of  the  lens,  occur  as 
the  result  of  inflammatory  exudation  on  the  posterior  surface  or 
on  the  pupillary  margin  of  the  iris.  The  presence  of  posterior 
synechice  is  ascertained  by  observing  the  motion  of  tbe  pupil 
when  the  eye  is  placed  alternately  in  strong  light  and  in  deep 
shadow,  or  by  observing  the  effect  of  a  drop  of  atropine  solu- 
tion on  the  pupil,  the  latter  dilating  only  at  those  places  where 
there  are  no  synechije.  If  the  entire  pupillary  margin  have  be- 
come adherent,  the  condition  is  termed  complete  posterior 
synechia,  circular  posterior  synechia,  ring  synechia,  or  **  exclu- 


232 


DISEASES   OF   THE   EYE. 


aion  '■  of  the  pupil ;  and  in  such  cases^  if  of  aome  etatidiDg, 
atropine  has  no  effect  on  the  pupil.  If  the  area  of  the  pupiJ  be 
filled  with  exudation,  circnlar  aynechiae  being  usually  also 
present,  the  condition  is  known  as  "occlusion"  of  the  pupil. 
Total  posterior  synechia  is  the  condition  in  which  the  whole 
posterior  surface  of  the  iris  is  adherent  to  the  capsule  of  the  lens. 

In  addition  to  the  foregoiog,  circumcorneal  injection  of  the 
ciliary  vessels  is  a  common  symptom  in  most  cases  of  iritis. 

The  subjective  symptoms  in  iritis  consist,  in  the  first  place, 
of  pain  due  to  irritation  of  the  ciliary  nerves  in  the  inflamed 
part.  Yet  this  pain  is  not  always  referred  to  the  eye  itself, 
but  often  appears  in  the  form  of  supra-orbital  neuralgia, 
or  affecting  the  infra^orbital  division  of  the  fiflh  nerve. 
Dimness  of  vision  is  the  second  subjective  symptom  of  iritis. 
It  may  be  due  to  cloudiness  of  the  aqueous  humor  or  cornea, 
or  to  exudation  of  lymph  in  the  pupillary  area  on  the  anterior 
capsule  of  the  lens,  or,  where  the  ciliary  body  is  implicated, 
to  opacities  in  the  vitreous  humor. 

Cases  of  iritis  in  which  there  has  been  no  pain  and  no 
circumcorneal  injection,  and  in  which  the  failure  of  sight 
alone  it  is  which  brings  the  patient  to  the  surgeon,  are  not 
uncommon.  Examination  then  discovers  the  presence  of 
extensive  posterior  synechiae,  which  have  probably  been 
gradually  forming  for  along  time  back.  These  cases  of  ** quiet 
iritis"  belong  to  the  plastic  form,  and  are,  in  my  experience, 
usually  due  to  rheumatism  (vide  infra). 

A  mistake  into  which  beginners  very  of\en  fall  is  to  take 
a  case  of  iritis  to  be  conjunctivitis  or  scleritis  (see  p.  84)^ 
the  "  redness  of  the  white  of  the  eye  "  being  what  misleads. 
The  condition  of  the  iris  itself  will  assist  most  in  the  diag- 
Doeis.  Moreover,  the  pain  in  iritis  is  of  neuralgic  character, 
but  in  conjunctivitis  is  similar  to  that  caused  by  a  foreign 
body  in  the  conjunctival  sac.  In  iritis  there  is  no  discharge, 
while  in  conjunctivitis  the  eyelids  are  gummed  in  the  morning 
by  muco-purulent  discharge.  Of  course,  iritis  and  conjunctivitis 
may  occur  together. 
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Simple  Plastic  Iritis  is  the  most  common  form.  In  it 
the  circumconieal  injectioQ  is  generally  well  marked,  some- 
times causing  elevation  of  the  Hmbus  of  the  conjunctiva,  and 
even  general,  although  slight,  chemoeis.  In  very  mild  cases, 
however,  as  also  in  chronic  cases,  the  injection  may  be  slight. 
The  loss  of  lustre  and  of  distinctness  of  pattern  of  the  iris  is 
well  marked,  and  there  h  considerable  change  in  the  color 
of  the  iris. 

Posterior  synechioe  are  very  apt  to  form.  In  some  rare 
cases  of  plastic  iritis,  an  enormous  quantity  of  gelatinous  exuda- 
tion is  present  in  the  anterior  chamber. 

In  Secondary  St/phUts  one  often  sees  iritis,  which,  although 
doubtless  due  to  the  syphilitic  taint,  presents  no  clinical 
characteristic  different  from  ordinary  simple  plastic  irilis,  yet  it 
is  probable  that  many  of  these  cases  are  parenchymatous,  or 
confiylomatous. 

Hkeumaiic  Iritis  is  of  the  simple  plastic  form,  but  accom- 
panied by  circumcorneal  injection,  which  is  great  in  proportion 
lo  the  other  signs  ai  iritis  present.  The  pain  in  rheumatic 
iritis  is  often  peculiarly  severe.  Yet,  as  I  have  already  stated, 
*•  quiet  iritisi"  is  roost  often  due  to  rheumatism. 

Oonoirkaxd  IriiU  is  a  mixture  of  the  plastic  and  serous 
forms.  It  does  not  attend  on,  nor  immediately  follow,  a  gonor- 
rhrea  ;  but  an  attack  of  rheumatic  arthritis,  usually  of  the  knees, 
always  intervenes.     Gonorrha.'al  iritis  is  extremely  rare. 

Serous  Iritis.  (Keratitis  punctata.  Aquocapsulitis  Des* 
cemetitis.) — Here  the  exudation  is  mainly  a  serous  fluid.  From 
this  fluid  fibrinous  elements,  in  the  form  of  very  fine  yellowitih 
spolA,  are  precipitated  on  the  posterior  surface  of  the  cornea, 
chiefly  in  its  lower  quadrant,  and  often  in  a  triangular  shape. 
the  base  of  the  triangle  corresponding  with  the  lower  margin 
of  the  cornea,  the  apex  being  directed  toward  (he  centre  of 
the  cornea,  and  the  finer  dots  near  the  apex.  The  triangular 
shape  ia  a  mechanical  reeult  of  the  motions  of  the  eyeball. 

In  cases  where  the  corneal  deposit  continues  for  a  length 
of  time,  owing  to  defeneration  of  the  posterior  epithelium^ 
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pertnaneot  secondary  cbaoges  in  the  true  cornea  are  pro- 
duced, and  a  coDsequent  peculiar  triangular  opacity  at  the 
lower  part  of  the  cornea  will  ever  afterward  indicate  the 
nature  of  the  process  which  has  gone  before. 

In  serous  iritis  the  pupil  is  usually  not  contracted,  and 
the  circumcorneal  injection  is  slight. 

The  anterior  chamber  is  oilen  deep,  owing  to  the  quantity 
of  fluid  secreted,  and  the  aqueous  humor  is  cloudy.  The 
increase  in  the  contents  of  the  anterior  chamber  frequently 
causes  increase  in  the  intraocular  tension.  Pure  serous  iritis 
is  perhaps  not  so  common  as  a  mixed  form  of  seroplastic  iritis. 

But  there  ia  good  reason  to  regard  all  these  cases  of  keratitis 
p\inct«ta  as  due,  not  to  inflammation  of  the  iris,  but  to  cyclilis. 

Parenchymatoas  (including  Pumlent)  Iritis.— Here  the  in- 
flammatory  product  is  situated  in  the  tissue  of  the  iris.  The 
consequent  swelling  of  the  iris  may  be  present  over  its  whole 
extent,  or  may  be  confined  to  a  circumscribed  part  of  it. 
In  the  latter  ease  the  swetling  is  sometimes  called  a  condy- 
loma. The  color  of  the  iris  changes  remarkably,  at  the 
a(fecte<]  part,  to  a  yellowish  or  reddish-yellow  hue,  and  new 
vessels  are  farmed  in  it. 

In  S}f]thiiis,  late  in  the  secondary  stage,  a  form  of  iritis  occurs 
which  may  always  be  recognized  as  syphilitic.  It  is  character* 
i»e(I  by  the  formation  of  circumscribed  tumors,  or  small  condy- 
lomata of  a  pale  yellowish  color,  the  rest  of  the  iris  being, 
apparently,  intact  These  tumors  vary  in  size  from  that 
of  a  hemp-seed  to  that  of  a  small  pea,  and  are  situated 
usually  at  the  pupiUar)'  margin,  occasionally  at  the  periphery 
of  the  iris,  and  very  rarely  in  the  body  of  the  iris.  There 
may  be  but  one  tumor  present,  and  there  are  seldom  more  than 
tbrt»G  or  four.  Thi*  form  belongs  to  the  parenchymatous  class, 
and  is  by  no  means  common.  Yet  many  authors  hold  thai 
in  most,  if  not  all,  cases  of  syphilitic  iritis,  cuudylomatoua 
tumorti  are  present,  but  of  such  small  size  as  to  escape 
detoctioti  with  our  ordinary  clinical  methods. 

Symptoms  of  IriiU  in  QeneroL — 1.  Pain.    This  is  situated  not 
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so  much  in  the  eye  as  in  the  brow  over  it,  in  the  corresponding 
side  of  the  nose,  and  in  the  malar  bone,  and  may  even  extend 
to  the  whole  side  of  the  head.  It  varies  in  ita  intensity; 
it  ia  usually  more  severe  at  nigbt»  and  is  oflen  called  neu- 
ralgia by  the  patieuta.  The  simple  plastic  form  is  the  one 
attended  by  the  most  severe  pain,  the  serous  form  is  gener- 
ally unattended  by  pain,  while  the  parenchymatous  form  is 
often  excessively  painful,  and  again  completely  painless.  2. 
Lachrymation  and  photophobia  are  occasionally  present,  but 
never  to  such  a  degree  as  is  often  observe*!  in  certain  corneal 
aifections.  3,  Dimness  of  vision.  This  is  usually  complained 
of  as  soon  as  the  inflammation  is  pronouDoed.  Cloudiness 
of  the  aqueous  hutnor  and  keratitis  punctata  affect  sight  in 
proportion  to  their  degree,  and  exuflation  in  the  pupil  may 
reduce  vision  to  a  quantitative  amount. 

The  tension  of  the  eye  in  iritis  is  usually  normal,  but  in 
some  cases  of  violent  plastic,  serous,  and  parenchymatous  iritis 
thd  tension  will  be  found  high. 

Prognosis, — The  length  of  duration  of  an  attack  of  iritis 
cannot  be  foretold  at  the  outset.  Cases  which  are,  in  other 
respects,  mild,  t,  <?,,  where  the  pupil  dilates  well  and  rapidly 
to  atropine^  where  the  aqueous  humor  is  clear,  and  where 
but  little  lymph  is  thrown  out,  often  continue  for  weeks 
irritable  and  painful,  with  a  marked  tendency  to  relapse  if 
treatment  be  at  all  relaxed.  An  attack  of  iritis  may  last  from 
two  to  eight  weeks,  the  plastic  form  being  the  most  rapid 
and  the  serous  form  the  slowest.  Recurrences  of  the  inflani- 
mmtion  are  common,  owing  to  continuance  of  the  constitu- 
tional taint  which  gave  rise  to  the  iritis  in  the  first  instance. 

It  is  possible  that  an  attack  of  any  form  of  iritis,  if  carefully 
treated  from  the  beginning,  may  leave  the  eye  in  as  healthy  a 
condition  as  before;  but  it  is  quite  as  common,  in  spite  of  every 
effort,  to  find  posterior  synechia,  isolated  or  as  a  circular  syne- 
chia, left  behind.  The  presence  of  a  few  isolated  synechiie,  if 
the  pupil  be  clear,  is  in  itself  harmless  to  stght»  but,  if  relapses 
take  place  and  fresh  adhesions  be  formed,  a  complete  posterior 
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synechia  may  ultimately  be  established.  When  tbii  occiirs,  the 
aqueous  humor  being  still  secreted  behiod  the  iris,  the  latter 
becomea  bulged  forward,  like  the  Bail  of  a  abip,  uotil  it 
touches  the  i>eripheral  part  of  the  cnroea,  while  the  centre  of 
the  anterior  chamber  retains  its  normal  depth.  This  condition 
is  very  liable  to  induce  glaucomatous  tension  (secondary  glau- 
coma) and  consequent  loss  of  vision ;  or,  if  the  eye  escape  this 
danger,  the  traction  on  the  ciliary  body  produced  by  the  tensely 
stretched  iris  may  develop  chronic  inflammation  of  the  ciliary 
body  and  choroid — so-called  chronic  irido-cyclitis,  or  irido-cho- 
roiditifl;  and  this  may  lead  to  diminished  tension  and  phthieia 
bulbi,  with  detachment  of  the  retina  and  calcification  of  the  lens. 
Or,  the  eye  having  been  first  blinded  by  high  tension,  may  at  a 
later  period  undergo  phthisis  bulbi,  ^ 

Complete  posterior  synechia  may  of  course  result  from  the 
first  and  only  attack  of  iritis,  and  not  by  nteans  of  repeated 
relapses. 

In  some  cases  of  plastic  or  seroplastic  iritis,  the  vitreous 
humor  becomes  more  or  leas  opaque,  and  this  condition  does  not 
always  disappear  as  the  iritis  gets  well,  Or,  it  may  not  be  po6- 
sible  to  ascertain  it«  presence  until  after  the  inflammatory  process 
in  the  iris  has  subsided.  Very  great  and  permanent  deteriora- 
tion of  vision  may  result  in  such  instances,  and  they  emphasize 
the  importance  of  a  cautious  prognosis  at  the  commencement. 
There  can  be  no  doubt  but  that  in  these  cases  the  ciliary  body 
is  inflamed  along  with  the  iris,  although  the  fact  cannot  be 
directly  ascertained. 

Causeg. — Iritis  is  not  common  in  children,  except  as  complica- 
ting a  corneal  process  or  as  a  result  of  congenital  syphilis. 
Toward  puberty  slight  plastic  iritis  is  sometimes  found  in  girls. 
Youth  and  middle  age  are  the  times  of  life  in  which  iritis  is 
most  oflen  seen,  while  in  old  age  it  again  becomes  rare. 

More  than  fifty  per  cent,  of  the  cases  depend  on  syphilis,  and 
a  large  proportion  of  the  remainder  are  due  to  rheumatism. 
During  desquamation  at\er  smallpox  plastic  iritis  is  some- 
times   observed.    In    metria    and    septiciemia    purulent    iritia 
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as  also  with  typhoid  fever,  pneutooDia,  and  recurrent 
tr.  Diabetes  sometiioes  causea  iritis  of  a  plaatic  or  puru- 
lent form. 

Treatment. — Atropine  is,  above  every  other,  the  most  impor- 
tftDt  means.  It  is  most  coinnionly  used  in  solution  (Atrop.  Bulph. 
gr*  iv»  Aq.  desL  .^)  as  drops;  but  an  atom  of  sulphate  of  atro- 
pine in  substance,  placed  in  the  conjunctival  sac,  gives  a  very 
active  reaction,  and  I  prefer  its  use  in  one  or  other  of  these 
forms.  It  id  also  used  in  the  form  of  an  ointment  (Atrop.  sulph. 
gr.  iv,  vaselin  Jj),  and  gelatine  discs  containing  atropine  are 
manufactured.  By  paralyzing  the  sphincter  iridis,  atropine 
provides  rest  for  the  inflamed  iris,  and  if  adhesions  have 
already  formed  the  dilatation  of  the  pupil  may  break  them 
down,  while  if  none  are  yet  present  the  dilatation  will 
greatly  aid  in  preventing  their  formation.  To  produce  a  max- 
imum effect,  where  it  is  desired  to  break  down  adbefsions,  six 
drops  should  be  instilled  into  the  eye^  with  an  interval 
of  from  five  to  ten  minutes  between  each  j  and»  iu  this  way, 
every  drop  has  time  to  make  its  way  into  the  anterior  chamber, 
and  finally  the  accumulated  effect  of  all  six  is  obtained.  More 
than  one  drop  can  hardly  be  retained  in  the  conjunctival  sac  at 
a  time.  The  usual  run  of  cases  of  iritis  require  a  drop  iu  the 
eye  from  twice  to  four  times  a  day. 

Some  individuals  are  peculiarly  susceptible  of  Atropine 
Poisoning,  of  which  the  symptoms  are:  Dryness  of  the  throat, 
fever,  fullness  in  the  head,  headache,  delirium,  coma.  The 
antidote  is  morphia,  of  which  k  grain  used  hypodermically 
neutralizes  -^^  grain  of  atropine  in  the  system.  Atropine 
poisoning  occurs  by  reason  of  introduction  of  the  solution  into 
the  stomach  through  the  lachrymal  canaliculi  and  the  nose 
And  fauces,  and  in  order  to  prevent  this  the  finger  (of  the 
patient)  may  be  placed  in  the  inner  canthus,  so  M  to  ocolade 
both  canaliculi  during,  and  for  some  moments  afler,  the  in- 
troduction of  the  drop  into  the  eye.  After  long  use  of  atro- 
pine, the  skin  of  the  lower  eyelid,  or  of  both  eyelids,  from 
infiltration    with    the    drug,   of^n    beoomee    eczematous,   red, 
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Bwolku,  and  patuful ;  and  in  other  cases  follicular  conjuoc- 
tivitia  is  induced.  If  these  occur,  soL  extr.  belJadonnaj 
(gr.  viij  ad  ^j)  should  be  substituted  for  alropiue,  and  suit- 
ablo  remedies  (see  pp.  87  and  132)  used  for  ekiu  or  con- 
junctiva. In  old  people,  tenesmus  and  reteDtion  of  urine 
eometlines  result  from  use  of  atropine. 

Atropine,  while  it  is  so  useful  a  means  in  the  treatment  of 
inflammations  of  the  iris,  ciliary  botlj,  and  cornea,  is  of  no 
benefit  in  many  other  diseases  of  the  eye,  and  is  positively 
harmful  in  some  of  them.  It  is  necessary  to  make  this  state- 
ment very  explictly,  for  aorae,  perhaps  I  should  say  many, 
medical  men,  who  have  not  devoted  attention  to  the  subject 
of  eye  disease,  liabitually  include  atropine  in  every  eye-water 
they  prescribe.  If  the  disease  prescribed  for  be  conjunctivitis, 
as  it  very  often  is,  the  atropine  is  calculated  rather  to  increase 
than  tu  relieve  the  conjunctival  affection;  while,  if  the  patient 
be  advanced  in  life,  there  is  always  the  danger  that  a  tendency 
to  glaucoma  may  be  present^  and,  in  such  a  case,  the  dilatation 
of  the  pupil  caused  by  the  atropine  will  be  sufficient  to  bring 
on  an  attack  of  acute  glaucoma.  In  these  days,  it  falld  to  the 
lot  of  most  ophthalmio  surgeons  to  be  called,  at  one  time 
or  another,  to  a  case  of  acute  glaucoma,  brought  on  by  the 
gratuitous  use  of  atropine  in  this  manner.  It  is  to  be  feared 
that  the  reason  for  this  random  prescribing  of  atropine  is 
to  be  found  in  an  ignorance  of  diagnosis,  which  leads  prac- 
titioners t*)  throw  atropine  with  a  number  of  other  drugs  into 
iheir  cye-watxjrs,  in  the  hope  that  some  of  the  ammunition 
will  hit  the  mark,  wherever  the  latter  may  be. 

Dark    protection    spectacles    should    be   worn    by    iiationta 

iffering  from  iritis ;    and,  in  severe  cases,  they  should  be  con- 

led  to  a  dark  room,  and  even  to  bed. 

In  Simple  Plastic  Iritis,  iodide  of  potassium  or  percbloride 
of  mercury  may  be  given  internally.  If  there  be  much  irritji- 
tion,  jieriwrneal  injection,  or  chemosis,  leeching  at  the  ex- 
ternal canthus  is  of  use.  Intermittent  warm  fomentations 
Ltivery   two  boars)  promote  healthy  vascular   reaction.      Pain 


THE    IRIS. 


239 


18  to  be  relieved  bj  hypodermic  iojecttoos  of  luorpbia  aod  by 
chloral  internally. 

In  the  rheumalic  iritis,  and  in  iritis  due  to  diabetes,  ealicylate 
of  sodium  iti  large  dones  (5^0  to  30  grains  every  three  hours) 
has  often  a  reraarkably  favorable  effect 

In  Serous  Iritis^  a  email  quantity  of  atropine  will  suffice, 
a^  there  h  little  tendency  to  the  formation  of  synechiEC ;  and 
the  irritation  being  alight,  leeching  is  unnecessary.  The  skin 
(pilocarpine  hypoderraically,  Turkish  baths,  and  dry  rubbing), 
kidneys^  and  bowels  should  be  acted  on;  and  to  the  diuretics 
prescribed  some  iodide  uf  potassium  may  be  added.  Turpentine 
in  pjj  doses,  as  recommended  by  Carmichael,  of  Dublin,  is  often 
a  useful  remedy  here.  Mr.  Jobn  Tweedy  prefers  Chian  turpen- 
tine io  5-grain  doses  every  three,  four,  or  six  hours. 

Blistering  on  the  temples,  or  behind  the  ears,  is  with  many 
surgeons  a  favorite  remedy.  It  adds  to  the  annoyance  of 
the  patient,  but  I  have  no  belief  in  it  as  a  remedy  in  this, 
or,  indeed,  in  any  other  eye  disease. 

Gre^t  care  is  required  in  watching  the  tension  of  the  eye 
in  this  form  of  iritis,  and,  if  it  be  found  to  increase  and  to 
remain  high  for  three  or  four  days,  paracentesis  of  the 
anterior  chamber  must  be  performed  to  reduce  it  temporarily 
while  the  iritis  is  still  progressing  toward  cure.  This  little 
operation  will  also  be  called  for  if  there  be  much  deposit  on 
the  posterior  surface  of  the  cornea^  as  by  means  of  it  the 
deposit,  to  a  great  extent,  may  be  floated  away.  (For  mode  of 
performing  paracentesis  see  p.  191.) 

In  Parenchymatous  Iritis  it  is  important  to  obtain  rapid 
absorption  of  the  inflammatory  product*,  which  are  ho  abun- 
dantly thrown  out,  and  which,  in  an  organ  like  the  eye,  would 
soon  cause  esteostve  destruction.  Consequently,  unless  it  be 
the  purulent  form,  the  system  should  be  put  under  the  influence 
of  mercury  as  quickly  as  possible  by  the  use  of  inunctions  of 
mercurial  ointment,  or  by  small  dosee  of  calomel  internally ;  and 
this  treatment  ia  indicated  even  when  the  inflammation  is  not  of 
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of  the  circumference  of  the  iris  may  be  involved  in  the  lesion  (Fig. 

92),  or  the   latter  may  be  so  small 

as  tr)   be  detected  only  by  aid  of 

light  transmitted  to  the  eye  by  the 

ophthalmoscope;     and      then     not 

only  the    physiological    pupil,   hut 

also  the  minute  marginal  traumatic 

pupil,   will    be  illuminated.      The 

functions   of   the    eye    after    such 

irijury»  even  when  extensive,  may 

be  but  little  disturbed,  or  there  may  be  monocular  diplopia. 

Restoration  to  the  normal  etate  ia  these  cases  rarely  takes 
place.  I  have  observed  oue  ca?e  in  which  the  iridodialysia,  a 
very  minute  one,  wa^  healed,  and  there  is  one  other  such  case 
recorded.  The  lengthened  use  of  atropine  ia  the  most  likely  way 
to  promote  such  a  result,  which  can  only  be  hoped  for  if  the 
iridodialysis  be  not  extensive,  and  the  case  be  seen  early. 

2.  RetroflejTwn  oj  iht  Iris. — A  portion  of  the  iris  in  ita  entire 
width  becomes  fohled  back  on  the  ciliary  processes,  giving  the 
appearance  of  a  colobomn  proiluced  by  a  wide  and  peripheral 
iridectomy.  In  a  true  coloboma  the  ciliary  processes  would  be 
easily  seen,  but  not  so  in  retroflexion,  for  the  processes,  being 
covered  by  the  retroflected  iris,  present  a  smooth  surface.  A 
slight  dislocation  of  the  lens  in  the  direction  away  from  the  iris 
lesion  is  often  observed.  Retroflexion  of  the  iris  cannot  be 
cured. 

3.  Bitpture  of  the  Sphinctet^  Iridic. — There  are  not  many  cases 
of  this  lesion  recorded;  although,  according  to  Hirschberg,*  in 
all  cases  of  permanent  traumatic  mydriasis  the  margin  of  the 
pupil  is  torn.  My  observations  do  not  agree  with  this  view  of 
Uirechberg's,  nor  do  I  agree  with  him  in  thinking,  as  he  seems 
to  do,  that   rupture  of  the  sphincter  would   be  suflicieut  to 

»count  for  traumatic  mydriasis.  This  condition  is  also  in- 
lUrablt*. 


♦  OentralbLf.  Augenhdlk.,  1886,  p.  868. 
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4«  JVuuntaiic  Aniridia. — The  whole  iria  may  be  torn  from  its 
ciliary  insertion  and  found  lying  in  the  anterior  chamber,  or 
under  the  ctinjuuctiva,  having  in  the  latter  c»8e  passed  through 
a  rent  at  the  corneo-scleral  margin. 

5.  Anteversioji. — This  must  always  be  accompanied  with  irido- 
dialysia.  The  detached  portion  of  iris  h  then  twisted  on  itself, 
80  that  the  uveal  surface  is  turned  to  the  front.* 

6,  ^rraumatir  Mydriamji. — Permanent  dilatation  of  the  pupil 
after  u  blow  is  not  very  uncomraon,  and  is  commonly  referred 
to  paralysis  of  the  sphincter,  the  result  of  coucu.ssion  of  the 
drlieate  nerve  endlnga  in  the  s^phincter  itself.  (See  above, 
under  iJuptore  of  the  Sphincter  Iridia.) 

Nrw  Growths  op'  the  Iris. 

Cyitfl. — These  vary  from  a  very  small  size  to  that  which  would 
Bll  the  anterior  chamber.  They  may  have  either  serous  or  solid 
contentsi,  Tho  serous  kind  was  said  to  result  always  from  a 
trauma  causing  an  arjterior  synechia,  or  otherwise  shutting  off  a 
fold  of  the  iris,  which  became  distended  into  a  cyat  by  accumu- 
lation  of  aqueous  humor.  A  case,  however,  which  was  not  pre- 
ceded by  a  trauma  has  come  under  mj^  notice.  The  cysts  with 
s*>lid  contents  (epidermoid  elements)  are  believed  to  have  their 
origin  in  an  eyela>sh  or  morsel  of  e[)idermis,  which  may  have 
made  ita  way  into  the  anterior  chamber  by  occasion  of  a  perfor- 
ating corneal  wound.  All  thewe  cysts  are  sources  of  serious 
danger  to  the  eye  (irido-choroidili?,  glaucoma,  etc.  i,  and,  it  is 
8tate<)»  may  even  be  the  cause  of  sympathetic  ophthalmitis,  and 
hence  their  removal  is  called  for.  This  can  be  ejected  without 
much  difficulty  if  the  tumor  bo  small,  but  if  it  have  attained  a 
larg6  8126  the  attempt  may  be  unsuccessful.  A  long  incision 
should  be  made  in  the  corneo-scleral  margin,  and  the  cyst, 
along  with  tlie  portion  of  iris  to  which  it  is  attached,  drawn  out 
and  cut  off. 

Orannloma  is  the  name  given  to  a  benign  neoplasm  of  the  iris, 


*  U  Wtrner,  in  Ophik.  Rev,,  1887,  p,J(M. 
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of  which  the  structure  resembles  granulation  tissue.  Clinically 
it  is  a  small,  pale  tumor,  ur  there  may  be  several  such  tumors, 
which  graihmlly  grow  tu  fill  the  anterior  chamber,  rupture  the 
cornea,  and  finally  induce  phthisis  bulbi.  It  is  held  by  some 
that  these  growths  depend  on  a  syphilitic  taint,  and  by  others 
that  they  are  tuberculous. 

Tubercle. — This  appears  as  small  white  tumors,  from  the  size 
of  a  pin*s  head  to  that  of  a  pea  and  larger.  Microscopically 
they  contain  small,  round  cells,  and  the  characteristic  giant  cells. 
By  early  removal  of  the  eye  oue  may  hope  to  avert  general 
tuberculosis,  as  a  case  of  Deutachmann's*'  shows. 

Primary  Sarcoma  (or  Melano-Sarcoma)  is  a  rare  disease  of 
the  iris.  When  the  tumor  is  very  small  it  may  be  removed  by 
an  iridectomy,  and  in  this  way  an  attempt  made  to  preserve  the 
eye ;  but  when  it  has  attained  any  sis^e,  the  whole  eyeball  must 
be  removed. 

Congenital  Malformations  of  the  Iius. 

Heterophtbalmos  (ir£^Hiv  different f  uifOtiXtut^), — This  term 
indicates  that  the  color  of  the  iris  in  one  eye  is  different  from 
that  in  the  other. 

Corectopia  (x*>/'55,  the  pupil;  rxrorof,  out  of  pontion}^  or  mal- 
position of  the  pupil.  The  pupil  sometimes  occupies  a  position 
further  from  the  centre  of  the  iris  than  normally. 

Polycoiia  (jrM//';v,  many:  ^*'*f^,  the  pupil ),'~W here  there  is 
more  than  one  pupil.  The  supernumerary  pupil  may  be 
separated  by  only  a  small  bridge  from  the  normal  pupil,  or  it 
may  be  situated  very  near  the  periphery  of  the  iris.  In  neither 
case  has  it  a  special  sphincter. 

Persistent  PnpUlary  Membrane  appears  in  the  form  of  very 
fine  threads  stretched  across  the  pupil ;  and  these  differ  from 
posterior  synechiae  in  being  attached  to  the  anterior  surface  of 
the  iris  some  distance  from  the  margin  of  the  pupil.  They  do 
not  interfere  with  the  motions  of  the  pupil  nor  with  vision. 


1 


*  Gratfe't  ArchiVt  x^vii,  pt,  1,  p.  31". 
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Coloboma    (xidttfi^t,  maimed). — This   is   a  cleft    in    the    iris 
Fir,,  ins. 

r  . 

Fin.  96. 


used  by  ao  arrest  of  development  (incomplete  closure  of 
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the  choroidal  fissure).  It  is  situated  almost  always  in  the  lower 
inner  quadrant*  at  a  position  corresponding  to  the  choroidal 
fi88ure  in  the  f(j?tu)»,  and  it  varies  much  in  siz^  in  differeut 
CAfi«fl.  It  h  sometimes  continued  into  the  ciliary  body  and 
choroid,  and  may  be  present  in  both  eyes,  and  a  notch  at  a 
corresponding  situation  in  the  crystalline  lens  is  not  uncom- 
mon. When  uncomplicated,  it  causes  little  or  no  defect  in 
vision. 

Irlderemia  {tpt^,  Ip'^fiia,  want  of). — This  may  be  complete 
or  partial.  In  the  latter  case  it  may  be  the  inner  circle  which 
Is  wanting,  giving  the  pupil  the  appearance  of  dilatation 
with  atropine.  Where  the  entire  iris  is  absent,  the  ciliary 
^processes  can  be  seen  all  round.     The  condition  may  be  double- 

Fio.  97. 


sided.  The  patients  suffer  chiefly  from  daxzliug  by  light, 
for  which  either  protection  or  stenopieic  spectacles  are  to  be 
prescribed. 

Operations  on  tue  Iris. 

Iridectomy. — This  is  performed  for  optical  purpowB,  tti  in 
zonular  cataract,  corneal  opacities,  or  closed  pupil ;  for  anti* 
phlogistic  purposes,  as  in  recurrent  iritis,  etc. ;  and  to  reduce 
abnormally  high  intraocular  tension  in  primary  and  secondary 
glaucoma. 

The  instruments  required  are:  A  spring  speculum,  a  fixation 
forceps  with  spring  catch  (Fig.  97),  a  lance-shape^j  iridectomy 
knife  (Keratome)  ( Fig.  93),  or  a  Oraefe's  cataract  knife,  a  l>ent 
iris  forceps  (Fig.  94),  or  a  Tyrrell's  hook  (Fig.  95),  an  iris 
scissors  curved  on  the  flat  (Fig.  96),  and  a  small  spatula. 

The  width  of  the  cotoboma  depends  a  good  deal  on  the  length 
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of  tbe  corneal  incision^  for  it  cannot  be  wider  than  the  indstoii 
i§  long,  lU  depth  depends  on  the  proximity  of  this  iocisioD  to 
the  corneo-»cleral  margin*  If  a  wide  and  very  peripheral  colo- 
boma  be  desired,  the  incitrion  most  be  long,  and  must  lie  actually 
In  tbe  comeo-ecieral  margin ;  the  iris  forceps  being  then  intro- 
dneed,  a  portion  of  the  iris  corresponding  to  the  length  of  the 
incition  may  be  aeis&ed  and  cut  off,  and  a  coloboma,  as  at  Fig. 
98^  produced.  -Somewhat  inside  the  corneal  margin  will  give  a 
pupil  as  in  Fig,  99.  A  narrow  coloboma  (Fig.  100)  is  ob- 
taineil  by  a  short  corneal  incision,  which  may  be  more  or  leas 
f>eripheral  as  circumstances  require,  and  by  using  a  Tyrrell's 
hf)ok,  instead  of  an  iris  forceps,  for  catching  and  drawing  out 
the  iris. 

In  glaucoma,  a  wide  and  very  peripheral  coloboma  is  required. 


Fio.  98. 


Fio.  01*. 


Fig.  100. 


€     <^      # 

For  antiphlugifltic  purpfjses,  a  wide  iridectomy  is  also  necessary. 
But  for  optical  purfjoses,  a  narrow  iridectomy  is  required ;  be* 
cau9e,  with  a  wide  coloboma,  the  iliffusion  of  light  may  be  very 
troublesome  to  the  patient 

The  best  p<isttion  for  an  iridectomy  for  glaucoma,  or  for  auti- 
ph logistic  purposeg,  i>*  the  upper  quadraut  of  the  iris,  as  there 
the  sul)$H;quenl  day^^ling  by  light  and  the  dtstigurement  are  least. 
But  the  pcieition,  by  preference,  for  an  optical  pupil  is  below 
aud  to  the  inside,  being  that  most  nearly  in  the  direction  of  the 
axis  of  vision,  if,  however,  this  position  be  occupied  by  a 
corneal  opa4!ity,  the  coloboma  should  be  made  directly  down- 
ware],  or  if  that  place  be  ineligible,  then  downward  and  out* 
mnl,  or  <lirectly  downward,  or  directly  inward.  The  upward 
u'cioufl  are  not  Hati?»fsictory  for  optical  pupils,  owing  to  the 
OYorliaiiging  of  the  upper  lid  ;  but  yet  it  often  hapfiens  that  we 
ive  no  other  choice. 
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In  Hit  Perjormanee  of  an  Iridectomy  the  eye  should  be  fixed 
with  a  forceps  at  a  position  on  the  same  meridian  as  that  in 
which  the  c()loh<>ma  is  to  He,  but  at  the  opposite  aide  of  the  cor- 
nea  and  close  to  the  latter.  The  point  of  the  lauce-8ha|>ed  knife 
is  then  to  be  entered  almost  perpendicularly  to  the  surface  of  the 
cornea,  and  made  to  penetrate  the  latter.  The  handle  of  the 
knife  is  then  at  once  lowered,  and  the  blade  passed  on  into  the 
anterior  chamber  in  a  plane  parallel  to  the  surface  of  the  iria, 
until  the  incision  hag  attained  the  required  length.  The  handle 
of  the  knife  is  now  lowered  still  more,  so  as  to  bring  the  point 
of  the  blade  almost  in  contact  with  the  posterior  aurfnce  of  the 
cornea,  in  order  to  prevent  any  injury  to  the  lens  in  the  next 
motion.  The  knife  is  tlien  very  glowly  withdrawn  from  the  au- 
teri(>r  chamber.  At  the  same  time  the  aqueous  humor  flows  off 
and  the  crystalline  lens  and  iria  come  forward.  The  fixation- 
forcepe  ia  now  given  over  to  the  assistant,  and  the  bent  iris- 
forceps,  held  in  the  left  hand,  is  passed  closed  into  the  anterior 
chamber,  its  points  directed  toward  the  posterior  surface  of  the 
cornea,  so  as  to  avoid  entangling  them  in  the  irig.  When  the 
pupillary  margin  has  been  reached,  the  forceps  is  opened  eL» 
widely  as  the  corneal  incimon  will  permit,  and  the  corresponding 
portion  of  iris  is  seizeil  and  drawn  nut  to  its  full  extent  through 
the  corneal  incision.  With  the  scissors  held  in  the  other  haml, 
the  exf)osed  bit  of  iria  is  snipped  off  quite  close  to  the  corneal 
incision.  Care  should  now  be  taken  that  the  angles  of  the  colo- 
boma  do  not  remain  in  the  wound  ;  and,  if  they  are  seen  to  do 
so,  they  may  be  reposed  by  stroking  the  region  of  the  incision 
with  a  hard-rubber  spi>on»  or  by  actually  pushing  them  intu 
their  places  gently  with  the  spatula. 

Iridotomy.^For  description  and  uses  of  this  operation  see 
Chap.  XII L 


CycLrrtB  (Inflammation  of  tke  Ciuary    Bodyj. 
Cyclitis  is  often  present  to  a  slight  degree  as  an  extension  of 
inflammatory   affections  of   the  iris  or  choroid,  although   its 
presence  in  many  of  these  cases  cannot  be  clinicnlly  determined. 
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The  SympUmis  of    C^lUis  in  general  are:     mnrked  circum- 

corDeal   iiijectioo,  ciliary   neuralgia,  paiD   on    pressure   of   the 

ciliary    region^   very   deep    anterior    chamber,   opacity    in    the 

tterior  part    of   ibe  vitreous  humor,  and^  aonielinaeB,  hypo- 

lyoD  in  the  anterior  chamber. 

There  are  three  farms  of  cyclitig : — 

1.  Plastic  Cyclitis. — Here  the  circuracomeal  injection  is  very 
decided,  and  there  is  venous  congestion  of  the  iris.  The  anterior 
chamber  is  deep^  owing  to  retraction  of  the  periphery  of  the  iris 

)j  inflammatory  exudation  in  the  ciliary  body,  and,  for  the  g^me 

Veason,  ^he  pupil  is  dilated.     The  inflammation  may  extend  to 

the   iris  or   to   the  choroid,  in  which  latter  case  the  vitre<iU8 

lay   become   very  opaque.      Violent    ciliary  pains  attend  the 

Tection,  and    the   eyeball   is   very   tender  on  pressure  of  the 

ciliary  region.     The  intraocular  tension  is  reduced. 

2.  Serous  Cyclitis. — The  circumcorneal  injection  is  but  slight. 
The  anterior  chamber  U  often  at  first  deeper  than  normal, 
uwing  to  hypersecretion  of  aqueous  humor  or  to  eflusiou  of 
fluid  inflammatory  products  from  the  ciliary  body,  there  is 
keratitb  punrtnta,  antl  the  anterior  part  of  the  vitreous  humor 
is  filled  with  a  fine  dust  like  opacity.  Serous  iritis  may  come 
on,  and  the  danger  of  glaucomatous  increase  of  tension  is 
▼**ry  great*     l^nlesa   increase   of  tension  give   rise  to   it,  pain 

n<»t  oflrn  attend  this  foriUa 

3.  PurtUent  Cyclitis. — Here  the  circnmcorneal  injection  is 
▼•ry  well   marked.     The  vitreous   humor   is   filled  with  mem- 

inous  '  ^  '  on  in  the  anterior  chamber, 

fhich  b.»  ,  i>t'ariug  sud  disappearing  at 

lol^rTals  of  s  few  days.      There  is  severe  ciliary  neuralgia. 
Ponilrnt  Iritis,  or  choroiditis,  or  both,  are  apt  to  su}ierveue. 

fV^/7f»f>.fM. — In  an  early  stage  all  these  forms  are  capable  of 

n  i;  cure  and  of    leaving  the  eye   in  a  fairly  useful 

»4#.M»M>,i.      On    lbii>    othe^T   hand.  serou«   cyclitis,  as    already 

I,  is  Hahh  to  produnce  secondary   glaucoma;    v^hile  the 
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cataract,  aud  phthisis  butbi ;  and  the  plastic  form,  in  addition 
to  tserious  damage  to  the  affected  eye,  situilar  to  that  produced 
by  purulent  cyclitis,  has,  more  than  either  of  the  other  forma, 
the  tendency  to  cause  sympathettc  uveitis  of  the  other  eye. 
The  shruoken  eyes  resulting  from  this  affection  are  often 
very  liable  to  attacks  of  inflammation,  and  frequently  remain 
■  painful  to  the  touch,  circumstancea  which  indicate  that  chronic 
cyclitie  is  still  present,  aud  consequently  such  stumps  are  a 
constant  source  of  danger  to  the  aound  eye. 

rau.*es. — Primary  idiopathic  cyclitia  is  a  rare  affection.  Trau- 
mata are  the  most  common  causes  of  the  affection.  Both  the 
plastic  and  the  purulent  form  are  liable  to  occur  after  cataract 
operations. 

The  Trtatment  for  cyclitis  is  similar  to  that  for  iritis.  Leech- 
lug  at  the  outer  can  thus  is  often  of  great  benefit. 

Injuries  of  the  Ciliary  Body. 
PunctTired  Wounds,  and  Foreign  Bodies  perforating  the  scler- 
otic at  a  distance  of  about  5  mm.  around  the  cornea,  are  almost 
in  to  implicate  the  ciliary  body.  If  there  be  no  prola|)se 
of  the  ciliary  body,  nor  any  foreign  body  in  the  interior  of  the 
eye,  the  sclerotic  wound  may  heal  by  aid  of  a  baii<lage  without 
further  ill  results.  If  a  prolapse  of  the  ciliary  body  or  iris  he 
present,  it  h  to  be  abscised  ;  and,  if  the  sclerotic  wound  be  large, 
it  may  be  thought  desirable  to  unite  its  margins  with  sutures. 
Wounds  of  the  ciliary  body  are  apt  to  cause  cyclitis,  especially 
if  the  former  be  caught  in  the  sclerotic  wound  in  healing,  or  if 
a  foreign  body  be  present  in  it,  or»  indeed,  anywhere  within  the 
lye;  and  this  traumatic  cyclitis  is  more  likely  to  prmluce  syra* 
pathetic  ophthalmitis  than  the  idiopathic  form.  Hence,  a  region 
around  the  cornea  about  5  mm.  wide  is  aptly  termed  by  Nettle- 
ship  the  "  Dangerous  Zone." 

New  Growths  of  the  Ciliary  Body. 
Sarcoma  occurs  here,  and  often  passes  unobserve*!,  until  tl 
attaiui^  considerable  size  as  a  brown  mass,  for  it  is  concealed 
from  view  by  the  iris.     Occasionally  it  makes  its  first  appeftrance 
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at  the  angle  of  tbe  anterior  chamber.  Removal  of  the  eyeball  is 
indicated,  and  will  often  for  a  time  be  declined  by  the  patient, 
&i*  gighi  may  be  but  slightly  affected  in  the  early  stages. 

Myosarcoma  originating  in  tbe  ciliary  muscle  has  been  ob- 
served a  few  times. 

Choroiditis, 

There  are  two  great  forms  of  inflammation  of  the  choroid,  the 
exudative  and  the  purulent.  Of  tbe  exudative  form,  again, 
there  are  several  kinds,  namely,  disseminated  choroiditis,  central 
choroiditis,  central  senile  choroiditis,  <!;uttate  choroiditis,  and 
syphilitic  chono-relinitisi. 

Disseminated  Choroiditis.— The  usual  Ophihulnw^opi/'.  Appear- 
ances of  this  disease  consist  either  in  round  white  spots  of  dif- 
ferent ^izes  n^ith  irregular  black  margins,  or  iti  Ruiall  spots  of 
pigment;  these  changes  being  surrounded  by  healthy  choroidal 
tissue;  or  there  may  be  few  or  no  white  patches,  but  rather 
s)>ots  of  pigment  surroundeil  by  a  pale  margin.  The  retinal 
vesseU  pass  over,  not  under,  the  patehe«j.  The  number  of  these 
patches  or  spots  varies,  according  to  the  intensity  of  the  disease. 
Their  position  i?  at  fir«t  at  the  periphery  of  the  fundus  only,  but 
later  on  they  appear  also  alxiut  the  posterior  pole  of  the  eye. 

These  appearances  represent  a  rather  late  stage  of  the  disease, 
tbe  early  stage  not  usually  coming  under  observation.  It  con- 
sists in  smnll  circumscribed  plastic  exudations  into  the  tissue  of 
tbe  choroid,  which,  seen  with  the  ophthalmoscope,  give  the  ap- 
pearance of  pale  pinkish-yellow  spots.  The  exudations  may 
undergtj  absorption,  leaving  the  choroid  in  a  fairly  healthy 
}(tate;  but,  mc>re  usually,  they  give  rise  to  atrophic  cicatrices,  in 
which  the  retina  becomes  adherent,  with  proliferation  of  the 
pigment-epithelium  layer  in  their  neighborhood,  and  hence  the 
wbi'  >»  with  black  margins  above  described. 

?^.  >,  ill  addition   to  the  above  changes,  tbe  pigraent- 

epitbeiium  layer  all  over  the  fundus  becomes  atrophied,  ex- 
p»«sing  to  view  the  vascular  network  of  tbe  choroid,  while  here 
and  there  smalt  islands  of  pigment  are  preseuL 

Opacities  in  tbe  vitreous  bumor  are  sometimes  found. 
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Caus&f. — Disseminated  choroiditis  is  due  to  acquired  syphilis 
in  a  conaiderable  nomher  of  the  cases.     lu  a  very  large  propor- 
tion of  cases  do  ascertainable  caus€  exists ;   and  these»  there  is 
ion  to  suspect,  are  congenital,  and,  probably,  many  of  them 
'^lependent  on  an  inherited  syphilitic  taint.      In  eyes  with  <'->ii- 
genital  cataract  patches  of  choroiditis  are  often  found. 

Pro^noeu* — Disseminated  choroiditis  is  always  a  serious  dia- 
earn,  and  complete  recovery  cannot  be  looked  for.  The  degree 
of  defect  of  sight  it  causes  depends  much  on  the  extent  to  which 
the  re^rion  of  the  macula  luiea  lias  become  involved. 

Treatmrnt. — In  fresh  cases  due  to  acquireil  syphilis  a  pro- 
longed   but    mild    course  of  mercurial    inunctions  is  tbe  most 

litable  measure,  to   be  followe<l   by  a  lengthened   course   of 

»atment  with  iodide  of  potassium.  Where  an  inherited 
syphilitic  taint  is  suspected,  iodide  of  iron  or  iodide  of  potas- 
sium internally  may  be  of  use;  while  in  the  cases  due  to 
ther  causes,  small  doses  of  perch loride  of  mercury  may  be 
given ;  and  in  all  cases,  from  whatever  cause,  dry  cupping  on 
the  temple,  or  even  the  artificial  leech,  should  be  employed. 
Dark  protection  spectacles  should  be  worn,  and  absolute  rest  of 
the  eyes  from  all  near  work  insisted  upon,  so  long  as  the  disease 
is  active. 

Syphilitic  Choroido-Retinitis.— See  Syphilitic  Retinitis,  Chap. 
X\\ 

Central  Senile  Guttate  Choroiditis. — Under  this  name  an 
appearance  has  been  describetl  by  Mr.  Waren  Tay  and  others» 
which  consists  of  fine  white,  pale  yellow,  or  glistening  dots, 
best  seen  in  the  upright  image,  and  situated  chiefly  about 
the  macula  lutea,  or  between  this  and  the  optic  papilla. 
These  dola  are  due  to  colloid  <legeneration  with  chalky  forma- 
tions in  the  vitreous  layer  of  the  choroid,*  which  give  rit^e 
tfi  secondary  retinal  changes.  The  functions  of  the  retina 
usually  suffer  in  a  marked   manner,  so  that  a  partial  central 
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flcotoma  may  be  produced,  but  some  cases  have  been  observed 
in  which  vision  was  but  litlle  or  tiot  at  all  affected. 

This  disease  attacks  both  eyes,  either  simiiltaneoualy  or  with 
an  interval^  aud  in  most  ofTten  seen  in  persons  of  advanced 
life,  although  also  fouikd  in  middle  age,  aud  even  in  youth. 
It  should  always  be  looked  for  in  cases  of  incipient  cataract; 
for  when  the  lental  opacity  is  more  advanced  it  cannot  be 
aeen,  while  functional  examination  does  not  then  detect  it. 

Trvaiment  is  of  no  avail. 

Central  Choroiditis  is  an  ejtudatiou  at  the  macula  lutea, 
without  any  similar  disease  elsewhere  in  the  fundus.  Abso- 
lute central  scotoma  is  its  prominent  symptom,  and  syphilis 
its  usual  cause. 

TrentmenU — Active  mercurializatiou  ;  and,  where  this  can  be 
adopted  early,  the  prognosis  for  recovery  of  sight  is  fair. 

Central  Senile  Areolar  Atrophy  of  the  Choroid, — Although 
this  is  not  an  inflammatory  process,  yet  it  is  most  convenient 
to  refer  to  it  here.  It  is  not  a  very  rare  disease,  and  presents 
the  appearance  of  a  white  patch,  often  of  considerable  extent, 
at  and  around  the  macular  region.  I  think  I  have  observed 
that,  in  some  cases,  a  hemorrhage  in  the  choroid  and  posterior 
layers  of  the  retina  formed  the  starting-point  of  the  disease. 
The  retinal  functions  always  suffer  much,  for  an  absolute 
central  scotoma  is  produced  which  renders  all  near  work 
impossible,  although  locomotion  is  not  much  impeded,  as  the 
periphery  of  the  field  remains  intact.  The  dii<>covery  of  the 
presence  of  this  disease  after  a  cataract  has  been  successfully 
removed  is  sometimes  a  source  of  intense  disappointment,  both 
\xt  patient  atid  surgeon^  which  cannot  be  guarded  against  unless 
it  has  been  noted  white  the  cataract  was  still  incipient. 

Trentmenl  is  of  no  avail. 

Pnrnlent  Choroiditis. — This  consists  at  first  in  a  purulent  ex- 
travasation between  the  choroid  and  retina,  and  into  the  vitreous 
humor,  recognizable  by  the  yellowish  reflection  obtained  from 
the  interior  of  the  eye  on  illuminating  it.  The  eyehall  may  be- 
come hard,  the  pupil  dilated,  and  the  anterior  chamber  shallow^ 
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Purulent  iritit*  wlih  hypopyon  soon  cmneu  on,  and  the  cornea 
may  also  become  infiltrated  and  slough  away-  There  ib  usually 
coui5i<leruble  chemosis*.  The  eyel>al]  is  pushed  forward  by 
inflammatory  intiitration  of  the  orbital  connective  tiafiue.  The 
eyelids  are  swollen  and  congested.  There  is  intense  pulsating 
pain  in  the  eye  and  radiating  pains  through  the  bead  ;  auil  in 
this  »tage  all  the  tisgues  of  the  eyeball  are  engaged  in  the 
purulent  iiiflaniniation,  an<l  the  condition  in  termed  Panophthal- 
mitis, 

Purulent  choroiditis  doe^  not  always  reach  this  latter  stage, 
but  may  remain  confined  chiefly  to  the  choroid,  vitreous  humor» 
and  iria.  The  pain  in  such  cased  k  not  severe,  and  when  the  af- 
fection occurs  in  children  it  may  be  mistaken  for  glioma  ;  indeed, 
the  name  pseudoglioma  has,  unfortunately,  been  given  to  it.  It 
18  distinguished  from  the  malignant  disease  by  the  muddy  vit* 
reous  usually  present  in  it,  by  the  posterior  aynechiiB,  and  by 
the  retraction  of  the  iris  periphery,  with  bulging  forward  of  its 
pupillary  part. 

Pi^offno,tU, — The  ultimate  result,  in  the  vast  majority  of  caaefi, 
is  loss  of  sight,  with  phthisis  bulbi.  The  severe  cjises  go  on  to 
bursting  of  the  eyeball  through  the  cornea  or  sclerotic,  alter 
which  the  pain  »ub«iide8.  It  would  seem  from  the  description 
of  authon^  who  have  seen  much  of  epidemic  cerebro-spinal  men- 
tngitla  iNiemeyer),  that  a  certain  number  of  cases  of  irido- 
choroiditis  occurring  in  the  course  of  that  disease^  do  recover 
with  retention  of  gix>d  sight. 

The  shrunken  eyeballs  produced  by  panophthalmitis  are  not 
generally  painful  on  pressure,  nor  are  they  very  liable  to  give 
rise  U)  sympathetic  ophthalmitis  ;  which  latter  observation  is 
also  true  of  the  acute  purulent  process  itself 

Omses, — The  most  common  causes  of  purulent  choroiditis  are 
wounds  of  the  eyeball,  whether  accidental  or  operative  (especi- 
ally cataract  extracti(>us),  foreign  bodies  piercing  and  lodging 
in  the  eyeball,  and  purulent  keratitis.  It  may  also  come  on  sud* 
dcnly  in  eyes  which  are  the  Bubjects  of  incarceration  of  the 
i  rid  in  ft  corneal  cicatrix. 
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It  is  ^een  aa  embolic  or  iuet«slatic  choroiditia,  ia  connec- 
tion both  with  epidemic  and  aporadic  cerebro-spinal  mening- 
itis ;  in  some  cases  of  metria,  similarly  as  purulent  retinitis 
(Chap,  XV);  in  pywinia  of  the  ordinary  type,  and  in  endo- 
carditis. 

In  infancy  and  childhood,  besides  its  occurrence  with  eerebro- 
apinal-meniijgitis,  it  haa  been  known  to  be  caused  by,  or 
associated  with,  inherited  syjihilis,  measles,  bronchitis^  diarrhoea, 
whoopiijg  cough,  and  umphalo-pljlebitis ;  antl  it  is  more  than 
probable  that  in  every  instance  some  infective  blood-disease  is 
the  fundamental  cause  of  the  process,  although  it  may  not 
always  be  possible  to  detect  the  existence  of  that  blood  dis- 
ease. 

Trtaiment  may  be  said  to  be  powerless  in  this  disease.  The 
roost  one  can  do  is  to  try  to  diminish  the  paiu  by  warm  foraeoLa- 
tions,  poultices  containing  powdered  conium  leaves,  hypodermic 
injections  of  morphium,  or,  finally,  by  giving  exit  to  the  pus  by 
a  free  incision  in  the  eyeball,  followed  by  a  copious  irrigation 
with  weak  sublimate  lotion,  so  as  to  wash  out  the  whole  con- 
tents of  the  federal  cavity.  Quinine  and  chlorate  of  potash  are 
suitable  internal  remedies. 

I  agree  with  those  who  think  that  enucleation  of  the 
eyeball  shouhJ  not  be  undertaken  during  purulent  choroid- 
itis  in  the  acute  stage,  as  it  is  liable  to  lead  to  purulent 
meningitis  and  death  ;  but  there  are  surgeons  who  do  not  recog- 
nize any  such  danger,  and  who  practice  enucleation  in  this 
condition. 

Posterior  Sclero-Clioroiditis,  or  PoBterior  Staphyloma. — 
This  condition  is  described  in  connection  with  myopia  (Chap. 
II,  p.  36),  which  is  its  almost  constant  cause. 

Betachment  of  the  Choroid.— As  the  result  of  copious  lose 
of  vitreous,  during  operations  or  from  injury,  detachment  of 
the  choroid  is  not  uncommon,  but  it  does  not  require  to  be 
specially  diagnosed  in  these  instances,  and  therefore  it  is  not 
important  to  consider  it  further  liere. 

But   idiopathic    detachment    k}^  the   choroid,    although    ex- 
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tremely  rare/  is  of  importauce  a^  forniiog  a  well-defined 
diseased  cnnditioi]  ia  iUelf, 

The  Ojththalmoitcopic  Appearances  here  are  apt  to  be  taken  at 
first  glance  for  detachment  of  the  retina  siniplj.  But  on 
closer  inspection  the  choroidal  stroma  ia  observed  to  lie  im- 
mediatelj  bt^hind  the  detached  retina,  and  its  vessels,  etc., 
are  Reen  in  the  upright  image  by  aid  of  the  same  lena  as 
are  the  retinal  vessels.  The  choroid  ia  not  completely  detached, 
but  is  separated  from  tlie  sclerotic  in  several  different  jilaces, 
and  these  detiichment^  are  seen  in  the  form  of  apparently 
solid  hemispherical  protuberances  rising  abruptly  from  the 
fundus  into  the  vitreous  humor  In  other  places  the  choroid  is 
in  contact  with  the  sclerotic^  although  in  some  of  these  posi- 
tions there  may  be  detachment  of  the  retina  alone.  The 
vitreous  humor  is  more  or  leas  opaque.  Needless  to  say,  vision 
is  greatly  lowered  or  quite  destroyed. 

It  is  probable  that  a  chronic  choroido-retinitis  has  been  an 
antecedent  condition  in  all  of  these  cases.  Indeed,  there 
often  are  signs  of  old  retinitis  present,  such  as  perivasculitis 
and  connective  tissue  striation ;  and,  in  one  C4i8e,  a  retinitis 
was  actually  oli^erved  long  before  the  detachment  of  the 
choroid  came  on.  Adhesions  between  the  choroid  and  sclerotic 
are  formed  in  consequence  of  thi.^  inflammation,  and  then 
ipflammatory  exudation  takes  place  behind  the  choroid^  and 
separates  it  from  the  sclerotic  where  it  happens  not  to  be 
adherent  to  the  latter. 

The  process  ends  either  in  phthisis  bulbi^  in  consequence  of 
vascular  changes  and  disturbances  of  nutrition,  or  in  cure 
of  a  certain  kind,  in  so  far  as  by  absorption  of  some  of  the 
exudation,  ao<f  by  alteration  of  the  remainder  of  it  into 
connective  tissue,  a  return  of  the  choroid  and  retina  to  their 
normal  position  is  rendered  possible ;  but,  even  then,  restora- 
tion of  sight,  with  tunics  so  disorganized,  cannot  be  looked  for. 


*  The  most  recent  case  of  the  kind,  and  one  of  the  best  observed*  is 
reported  by  Story  in  Trans.  Ophth,  5oc.,  1891,  p.  12, 
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Trmtment  bitberio  aeems  to  have  been  of  do  avail.  Pro- 
bablj  active  tnercurializatioo  might  afford  the  best  chance  of 
doing  good,  should  a  c&se  come  uoder  notice. 

In.iitries  of  the  Choroid. 

Small  Foreign  Bodies  may  pierce  the  dclerotic,  or  the 
cornea  and  lens,  and  lodge  in  the  choroid,  and  can  often  there 
he  detected  with  the  ophthalmoscope.  Thej  require  operative 
removal  by  the  magnet,  if  metallic;  or  if  this  cannot  be 
carried  out,  or  that  the  foreign  body  is  non-metal  He,  the  eye- 
ball roust  be  removed,  to  avert  sympathetic  ophthalmitis. 

Incised  Wounds  of  the  sclerotic  very  frequently  involve  the 
choroid  (f+ee  p.  228). 

Rupture  of  the  Choroid  is  often  produced  by  blows  on 
the  eye,  and  is  seen  with  the  ophthalmoscope  as  a  whitish - 
yellow  Clhe  color  of  the  sclerotic)  crescent  some  two  or  three 
papilla-diameters  iu  length  and  one  or  so  distant  from  the 
optic  entrance,  the  concavity  of  the  crescent  being  directed 
toward  the  papilla.  Immediately  after  the  accident,  exlra- 
^Yaiated  blood  sometimes  prevents  a  view  of  the  rupture. 
Some  choroiditis  may  result,  but  when  this  passes  away 
good  vision  is  frequently  restored  aod  maintained,  provided 
detachment  of  the  retina  does  not  ultimately  supervene  from 
cicatricial  contraction  at  the  seat  of  the  rupture. 

Treatment. — Careful  protection  of  the  eye,  and  abetineuce 
fnjm  use  of  it,  with  dry  cupping  at  the  temple. 

New  Growths  op  the  Choroid. 

Sarcoma, — This  is  by  far  the  mo«t  common  neoplasm  of  the 
choroid,  and  is  seen  at  all  times  of  life,  but  ffioet  frequently 
between  the  ages  of  40  and  60.  When  highly  pigmented,  it  is 
termed  melauo  sarcc^ma.  It  may  originate  in  any  part  of  the 
choroiil. 

If  seen  in  a  very  early  stage*  it  is  easily  recognized  from  its 
projecting  over  the  general  surface  of  the  ftindus;  but,  unless 
it  b«  in  the  region   of   the  macula  lutea»  it  may  not  cause 
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aoy  serious  disturbance  of  visioo,  and  hence  may  not  at  that 
period  be  brought  under  the  notice  of  the  surgeon. 

The  new  growth  soon  gives  rise  to  detachment  of  the  retina 
by  reason  of  aerous  exudation  from  the  choroid,  and  this  is  ac- 
companied by  opacity  in  the  vitreous  humor,  which  renders  the 
diagnosis  with  the  ophthalmoscope  difficult  or  im|>osaible.  If 
the  detachment  be  shallow  and  the  retina  translucent,  the 
tumor  may  i^till  sometimes  be  seen  through  the  subretinal  fluid 
by  aid  of  strong  illumination ;  and  even  direct  sunlight  may  be 
employed  in  some  such  cases.  Owing  to  the  great  defect  of 
TOion  which  cornea  on  in  this  stage,  we  very  commonly  see 
these  cases  then  for  the  first  time.  The  history  of  the  case  may 
aid  us;  and  the  absence  of  the  more  usual  causes  of  detachment 
of  the  retina  should  make  us  suspicious  of  an  intraocular  tumor. 

Soon  the  intraocular  tension  increases ;  and  this  makes  the 
diagnosis  again  more  easy  in  many  cases,  for  the  combination  of 
detached  retiua  and  increased  tension  exists  only  with  intra- 
ocular tumors.  The  increased  tension  may  come  on  very 
slowly  and  without  ciliary  neuralgia,  or  more  rapidly  and 
with  all  the  signs  and  symptoms  of  acute  glaucoma.  Still,  it' 
the  case  come  now  under  observation  for  the  first  time,  the 
diagnosis  may  be  by  no  means  easy,  should  the  refracting  media 
be  opaque  (as  always  in  acute  glaucoma),  and,  consequently,  the 
detachment  of  the  retina  be  concealed  from  view.  Here,  again, 
the  history  of  the  caae  is  all  we  have  to  depend  on,  especially 
the  fact  of  the  patient  having  noticed  a  defect  at  one  side  of  his 
fiehl  of  vision  previous  to  the  onset  of  glaucoma. 

In  the  next  stage  of  the  growth  it  jierforates  the  cornea  or 

(erotic,  and,  increasing  rapidly  in  size,  although  still  covered 
with  conjunctiva,  it  pushes  the  eyeball  to  one  side,  the  upper  li<l 
being  stretched  tightly  over  the  whole.  On  raising  the  lid  the 
tumor  is  seen  as  a  bluish-gray  mass  of  irregular  surface.  The 
conjunctiva  is  now  soon  perforated,  and  the  surface  of  the  tumor 
becomes  ulcerated,  with  a  foul-smelliug  discharge  and  occasional 
hemorrhages.  The  tumor  gradually  invades  the  surrounding 
22 
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Other,  but  mre,  forma  of  tumor  of  the  choroid  are: — 

Sarcoma  C(irmiomato9um^  and,  in  a  Ciise  of  my  owu,  OaUo- 
Sareoma.f 

Treatment, — So  long  aa,  in  cases  of  sarcoma  and  carcinoma, 
the  tumor  is  wholly  intraocular,  enucleation  of  the  eyeball 
should  be  performed,  ami  may  be  done  with  fair  hopes  of  sav- 
ing the  patient's  life  if  the  disease  be  primary.  When  the 
orbital  tissues  have  become  involved,  extirpation  of  all  the  con- 
tents of  the  orbit,  and  even,  if  necessary »  removal  of  portions 
of  its  l>ony  wails,  ought  to  be  undertaken  should  the  general 
health  permit,  in  order  to  ri<]  the  patient  of  his  loathsome  dis- 
ease,  although  the  probable  presence  of  secondary  growths  else- 
where renders  but  small  the  prospect  of  saving  the  patient's 
life. 

Cases  of  miliary  choroidal  tubercle  do  not  call  for  direct 
treatment.  In  cases  of  tubercular  tumor,  the  question  of  re- 
moval of  the  eyeball  must  depend  upon  the  general  state  of  the 
patient ;  but,  if  it  fteem  probable  that  life  will  be  prolonged 
until  afler  the  ocular  growth  has  become  extraocular,  removal 
of  the  eye  should  be  recommended. 


CoNGENrTAL    DEFECTS   OP  THE  CHOROID. 

Coloboma. — ^This  is  a  solution  of  continuity  occurring  always 
in  the  lower  part  of  the  choroid,  and  usually  associated  with  a 
similar  defect  in  the  iris.  It  may  commence  at  the  optic  papilla 
and  involve  the  ciliary  body  also,  and  even  the  crystalline  lens 
may  have  a  corresponding  notch,  or  it  may  not  extend  so  far 
in  either  direction.  The  condition  is  recognize*!  ophthalmoscop- 
ically  by  the  white  patch  due  to  exposure  of  the  sclertttic  where 
the  choroid  is  deficient.  Sometimes  the  retina  is  absent  over  the 
defect  in  the  choroid,  a  circumstance  which  may  be  ascertained 
by  the  arrangement  of  the  retinal   vessels;  but,  even  if  it  be 


*  Von  Gra^e*sArchiVj  x,  pt.  1,  p.  179;  LundBherg^  Arch w^  /.  Ophthtd,^ 
XI,  pL  1,  p.  68 ;  Dram,  Acad,  Mtd,  in  Jrdandy  h  p.  47, 
f  Berteht  d€r  ffeidtlberger,  Ophthat.  Getelhch,,  1888. 
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present,  its  fuoetions  at  the  place  are  wanting,  and  a  defect  in 
the  field  of  vision  exbtd.     Central  vision  is  oflen  norraal, 

Albinifimus,  or  the  want  of  pigment  in  the  choroid  and  iris. 
This  18  usually  accompanied  by  defective  pigiuenlation  of  the 
hair  of  the  body.  The  iris  has  a  pink  apjiearance,  due  to  retiec- 
tion  of  light  from  its  blood-vessels  and  from  those  of  thechoroid» 
and,  with  the  ophthalmoecope,  the  latter  vessels  can  be  seen 
down  tn  their  finest  branchings.  The  light,  not  being  partially 
absorbed  by  pigment,  causes  the  patient  much  dazzling,  and  high 
degrees  of  the  condition  are  usually  accompanied  by  uystagmtjs. 
In  childhood  the  albinismua  and  attendant  symptoms  are  more 
marked  than  later  on,  when  some  degree  of  pigmentation  usually 
takes  place. 

Much  advantage  nmy  be  derived  in  many  of  these  cases  by^ 
the  use  of  stenopa'ic  spectacles,  at  least  for  near  work.     An 
defect  of  refraction  should  be  carefully  corrected. 

Sympathetic  OpiiTHALMiTre. 

By  this  term  we  understand  a  uveitis  (irido-cycHtis,  irido- 
choroiditis)  caused  by  an  irido-cyclitis  of  the  other  eye,  the 
latter  being  usually  of  traumatic  origin* 

The  affection  owes  its  name  to  the  theory,  held  until  a  few 
years  ago,  that  it  wa«  due  to  reflex  action  of  the  ciliary  ueTves, 
Although  this  view,  which  is  no  longer  in  accord  with  modern 
pathology,  haa  given  ])lace  to  another,  yet  the  original  name  of 
the  disease  is  still  retaineti,  and  we  often  speuk  of  the  injured 
eye  «s  '*  the  exciting  eye,*'  while  the  secondarily  affected  eye  ia 
called  the  *' sympathizing  eye*'^ 

The  cyclitifl  most  likely  to  cause  sympathetic  ophthalmitis  is 
that  set  up  by  a  punctured  wound  of  the  eyeball,  especially  a 
wound  involving  the  ciliary  body.  The  cyclilis  set  up  by  a 
If. n  I ^11  bcnly  which  pierce*  the  tunics  of  the  eye  and  lodges 
in  its  interior  is  also  of  serious  import,  even  though  the 
ciliary  hotly  may  not  have  been  injured.  Perforating  corneal 
ulcers,  and  even  Himple  incisions  of  the  cornea,  may  form  the 
Btarting*point  of  sympathetic  ophthalmitis.     It  is  an  important 
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and  interesting  fact  that  eyes  whicli  are,  or  have  been,  the  sub- 
ject of  purulent  panophthalmitis  do  not  give  rise  to  sympathetic 
ophthHhnitis. 

There  is  considerable  rloubt  as  to  whether  sympathetic  oph- 
thalmitis can  occur  without  a  perforating  lesion  of  the  exciting 
eje.  It  has  been  held  that  a  dislocated  crystalline  lens,  or 
cyclitis  cause*!  by  a  blow  on  the  eye,  could  serve  as  excitants 
of  sympathetic  ophthalmitis;  but,  if  such  cases  do  occur,  they 
are  very  rare.    I  have  myself  never  seen  an  instance  of  the  kind. 

In  cases  of  sympathetic  ophthalraitts,  the  cycUtIs  of  the  ex- 
citing eye  may  be  but  slight,  so  slight,  indeed,  that  vi.sion  is  not 
seriously  aifected,  or  It  may  be  severe.  The  degree  of  severity 
of  the  attack  in  the  sympathizing  eye  does  not  depend  on  that 
of  the  inflammation  in  the  exciting  eye;  for,  in  many  cases, 
the  process  in  the  sympathizing  eye  is  a  more  severe  one  and 
more  destructive  to  sight  than  that  in  the  exciting  eye. 

Sympathetic  ophthalmitis  is  met  with  in  persona  of  every  time 
of  life,  but  children  under  the  age  of  puberty  are  more  prone  to 
it  than  in  later  years, 

Sympnihetic  IMtaiion,  or  Neurosis,  h  a  condition  of  the  second 
eye  sometimes  seen,  and  which  must  not  be  confounded  with 
sympathetic  ophthalmitis,  nor  is  it  to  be  regarded  as  a  pre- 
monitory sign  of,  the  latter,  for  it  may  pass  away  without 
leaving  any  organic  changes  behind  it.  It  consists  in  photo- 
phobia, lachrymation,  pericorneal  injection,  and  accommodative 
asthenopia,  and  is,  very  probably,  a  reflex  neuroeis. 

Premonitory  Si{fn  of  Stimpafkdic  Ophthalmitis. — Shrinking  pain 
(the  patient  draws  back  his  head  in  a  most  characteristic  way) 
on  pressure  of  the  ciliary  region  of  the  exciting  eye  is  almost 
always  present  where  sympathetic  ophthalmitis  supervenes; 
although  it  does  not  necessarily  indicate  that  the  latter  is 
imminent,  nor  even  that  its  ultimate  appearance  is  certain. 
But  there  are  no  premonitory  signs  in  the  sympathizing  eye 
prior  to  the  attack  of  inflammation  in  it. 

Progress  of  Si/mpathetk  Ophthalmitis. — Slight  optic  neuritis 
has  been  noticed  in  the  sympathizing  eye  in  some  cases  prior 
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to,  or  simultaneously   with,  the  outbreak  of  iriilo-cyclitiij,   aiid 

is,  probnbly,  of  tolerably  coustaut  occurrence.  But  it  is  not 
the  sign  or  symptom  which  commonly  first  attracts  the  atteD- 
tiori  of  the  patieut  or  of  the  surgeon.  The  process  is  usually 
first  observed  in  the  symptUhiziug  eye  as  a  serous  irido-cy- 
clitis,  with  increased  depth  of  the  anterior  chamber  and 
keratitis  punctata,  and  may  maintain  this  character  to  the 
end.  As  a  rule,  it  soon  passes  over  to  a  plastic  form  with 
development  of  new  vessels  in  the  iris  and  shalluwnesa  of 
the  anterior  chamber.  The  tissue  of  the  iris  and  ciliary 
bf»dy  becomes  infiltrated  with  lymph  cells,  and  on  their 
posterior  surfaces  and  in  the  pupil  a  deposit  of  lymph  cells 
takes  place,  the  choroid  also  becoming  similarly  infiltrated, 
and  connective  tissue  is  developed  in  its  exudation.  The 
vei*sels  of  the  uveal  tract  are  destroy e<i  by  pressure  of  the 
uewlydeveloped  connective  tissue ;  the  vitreous  humor  con- 
sequently shrinks,  causing  detachment  of  the  retina,  cataract, 
and  phthisis  bulbi. 

Or  the  process  may  be  confined  chiefly  to  the  anterior 
segment  of  the  eyeball,  the  iris,  ciliary  body,  and  lens,  and 
may  merely  cause  disorganization  of  those  parts  with  shallow 
anterior    chamber — a   condition  known   as    phthisis  anterior — 

while  the  vitreous  humor,  retina,  and  choroid   remain  healthy. 

In  such  cases,  of  course,  vision  is  much  damaged.  Or,  again, 
■^very  occasionally,  in  some  mild  cases,  the  exudation  may  be- 
Icome  absorbed,  and  leave  a  tolerably   clear  pupil  and    media, 

with  more  or  less  useful  sight. 

The  shortest   period  at   which,  after  irido^cyclitis  has  been 

set  up  in  the  injured  eye,  sympathetic  ophthalmitis   is   liable 

to  appear,  seems  to  be  about  twelve  or  fourteen  days,  and  the 

longest  about  twenty  years.     The  most  usual  interval   is   from 

six  to  eight  weeks. 

Nature  of  the  Z/i^eewc— Investigations  made  in  recent  years* 


I 
I 


♦Kniea,  SUningibtr  d.  Ophih.  Ge»€lltch  ,  1879,  p.  62?  Leher,  A,  _ 
Gra^e^i  Archiv,  xxTii,  pt,  1,  p.  32G ;  Brailey,  2Va/w.  InttmaL  Med,  Cow 


SYMPATHETIC  OPHTHALMITfa. 


263 


lave  placet!  it  beyoDd  doubt  that  Bympatlietic  ophthfthiiitis  is 
inflammation,  propagated  to  the  sympathiziiitf  eye  by  direct 

itinuity  through  the  optic  nerves  and  chiasma  from  the 
"exciting  eye,  as  erysipelas  extends  over  the  skin,  and  that  the 
inicro-orgaiiisra  known  as  Staphyhjcoccus  pyogenes  albus,  or 
aureus,  is  the  active  element  in  the  proceaa.  This  fact  haa 
suggested  the  term  Migratory  Ophthalmitis  for  the  disease. 

Proffno^Li. — This  disease  ia  one  of  the  most  serious  to  which 
the  eye  is  liable,  leading,  as  it  does,  in  the  vast  majority 
of  cases,  to  absolute  and  incurable  blindness.  It  is  but 
rarely  that  the  gyinpathiiiing  eye  escapes  with  some  useful 
vision. 

IVealmenL — The  most  important  point  is  the  prevention  of 
the  extension  of  the  inflamraation  to  the  other  eye.  Sir  W. 
Bowman*  found  it  possible,  in  private  practice,  by  careful 
nursing  for  a  year  or  more,  to  save  some  eyea  with  severe 
wounds,  and  to  prevent  the  occurrence  of  sympathetic  ophthal- 
mitis. 

Abadie  recommends  f  that,  when  the  case  comes  under 
treatment  early,  antiseptic  measures  be  taken  to  prevent 
infection  ;  and  that»  if  the^e  fail,  the  actual  cautery  be 
applied  to  the  wuund  ;  and  that,  if  this  be  not  euough,  one 
or  two  drops  of  a  1  in  1000  solution  of  sublimate  be  injected 
into  the  wounded  eye,  and  where  the  second  eye  has  become 
alfected,  one  or  two  drops  of  the  same  solution  be  injected 
into   the  vitreous  humor  of   that  eye.     He   has   found   these 


ffr€Ut  I881t  vol.  ill ;  Snellen,  TraM,  Jntemat,  Med,  Congrtu^  1881, 
vol.  ill ;  MAcgiltivray^  Amsterdam  Intetnat.  Med.  Conffres»^  1879  ;  Berlin, 
Volkmann's  Samrnl,  KHn,  VoHriige^  No,  1^5,  1880;  Deiit^chmHiiD,  J,  t?. 
Graft's  Archil^  xxx,  pt.  3,  p.  77,  xxjci,  pi.  2^  p.  277,  and  "  Ueber  die 
Ophthalmia  Migratoria,**  1869 ;  Gifford,  Archwesof  Ophthalmology,  18^6, 
p.  281.  Randolph,  iii  ArcK  of  OphihaL^  vol,  xvii,  p.  188,  does  not 
sapport  the  theory  of  extensiou  of  the  procesB  throtigh  the  optic  nerves 
and  chiasma,  but  he  does  not  offer  an  alternative  explanation. 

*Ophlhal,  Rev.,  1882,  p.  228. 

f  AunaUs  iT  Oculisiique^  Mare  Avril,  1890. 
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injeciiont  of  nae  in   cliecking,  or   aiDelioratiug,  i^yrxipatbetic 
ophthnlmitui. 

Hut  the  odIj  m^Mures  generally  admitted  to  be  ceruia 
(irophylftctiai,  when  employed  in  lime,  and  the  only  Oi 
applicable  to  the  great  masa  of  those  with  whom  we  have  to 
deal«  are  removal  of  the  injured  eye,  evinceratioD,  and  MuWs 
ojieration ;  and  a  most  diflBeuU  question  eoraetimee  preaents 
itaelf  when,  in  k  given  caae,  we  have  to  decide  as  to  the 
aeceaiity  for  one  of  these  measures.  The  foHowing  rules  guide 
me  in  my  own  practice  at  present : — 

L  Although  danger  to  the  aecond  eye  practically  doe«  not 
ariJie  until  inflammation  has  been  set  up  in  the  esciting 
«yc,*  yet  I  would  perform  primary  enucleation,  evisceration, 
or  Mulea*«  operatioo  on  the  latter  if  it  had  been  eo  injured  tm 
to  make  reooTery  of  sight  almost  hopeless,  and  the  onset  ol 
irido-cyclitis  almost  certain. 

2.  r  Wfiuld  enucleatet  in  the  same  case,  were  irido-cyclitis 
alnoidy  m'i  up  in  the  injured  eye. 

li.  I  wcmid  enucleate  in  a  case  of  irido-cyclitis  where  a  foreign 
body  which  could  not  safely  be  extracted  was  present  in  the 
ijre,  even  though  the  virion  were  fairly  gomi ;  because  we  know 
that  here  the  danger  of  sympathetic  ophthalmitis  amounts  almost 
to  a  certainty. 

4.  I  would  enucleate  in  a  caee  of  acute  irido-cyclitis,  traumatic 
or  idiopathic,  where  vision  was  lost,  especially  if  the  eye  were 
Lender  ou  pressure  ;  for  here  the  eyeball  is  useless  and  disfigur- 
ing, and  apt  to  be  a  source  of  danger  to  ita  fellow. 

ti.  I  would  iMiucleate  in  a  case  of  phthisis  Inilbi,  even  of  old 
Htandingt  where  there  was  shrinking  pain  on  pressure,  for  the 
same  reasons  as  in  No.  4. 


*  A  IW  ciMS  are  recorded  in  which^  altboogh  the  exciter  was  removed 
ilnofl  immediately  afl«r  the  injury,  yet  sympathetic  ophthalmitis 
•lipcrveaiKL 

t  For  the  sake  of  brevity,  the  word  nDucleation  only  is  used  in  what 
follows,  but  «visceratiOD,  or  Muloi'i  opt^ratioD*  is  equally  implied. 
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6.  I  would  enucleate  in  a  case  where  the  sympathizing  eye  is 
already  affected,  provided  vision  in  the  exciting  eye  be  lost  and 
hopes  of  its  recovery  but  alight,  if  any  ;  for  improvement  in  the 
sympathizing  eye,  or  a  greater  amenability  of  it  to  treatment, 
has  been  frequently  observe*!  after  this  has  been  done.  Brailey^ 
however,  hold*  that  enucleation  is  not  in  this  instance  to  be  rec- 
ommended, ad  he  believes  it  tends  to  aggravate  the  cundition  of 
the  sympathizing  eye — to  change  a  senvus  into  a  plastic  uveitis. 

7.  I  would  enucleate  in  a  case  of  sympathetic  irritation,  if  the 
sight  of  the  exciting  eye  were  yery  defective  and  the  neurosis 
very  persistent. 

1a.  I  would  not  remove  any  injured  eye,  unless  it  contained  a 
foreign  body  which  I  could  not  extract,  if  its  sight  were  fairly 
good,  and  as  yet  no  sign  of  inflammation  present.  For  iuflam- 
niation  may  not  come  on,  and  the  eye  may  possibly  be  saved. 

2a.  I  would  not  enucleate  the  exciting  eye,  if  sympathetic 
ophthalmitis  had  already  appeared,  should  the  vision  of  the  ex- 
citing eye  be  iairly  good.  (Contrast  this  with  Rule  6.)  For  it 
often  occurs  that  the  process  irt  the  sympathizing  eye  is  not  ar- 
rested by  the  proceeding,  and  that,  where  the  latter  is  not  under- 
taken, the  exciting  eye  turns  out  in  the  end  to  be  the  organ  with 
the  better  vision. 

Cases  have  been  observed  in  which  sympathetic  ophthalmitis 
broke  out  some  days  after  removal  of  the  exciting  eye.  In  these 
instances  the  inflammation,  no  doubt,  had  already  started  on  its 
journey  from  the  exciting  eye,  the  removal  of  which  did  not  ar- 
rest it*  progress.  Inasmuch,  then,  as  the  inflammation  takes 
some  twelve  to  fourteen  days  (nde  ifiipra)  to  travel  from  one  eye  to 
the  other,  one  cannot  feel  certain  of  having  averted  sympathetic 
ophthalmitis  before  that  period  at  least  has  elapsed  after  enucle- 
ation of  the  exciter;  and  it  is  well  to  impose  abstinence  from 
use  of  the  eye,  or  exposure  of  it  to  much  light,  for  that  time  or 
longer.  This  fact  is  not  to  deter  the  surgeon  from  rec<3mmend- 
ing  enucleation  when  indicated,  for  in  the  vast  majority  of 
cases  it  has  the  desired  effect,  and  even  in  the  cases  where 
sympathetic  ophthalmitis  waa  not  averted,  the  inflammation  in 
23 
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tfie  gympathizer  wbb  usually  of  a  mild  type  and  yielded  to 
treatraent. 

Aa  subfitiiutes  for  enucleation  of  the  eyeball  iu  these  cases, 
division  of  the  optic  uerve  iti  the  orbit  (optic  iieyrotoray), 
resectioD  of  a  piece  of  the  optic  nerve  in  the  orbit  (optic 
neurectomy),  and  evisceration  or  exenteration  of  the  eyeball^ 
have  all  been  propose*!  and  practiced. 

Optic  Neurotomy  is  still  employed  by  gome  surgeons;  but  by 
most  it  has  been  abandoned,  under  the  impression  that  it  does 
not  afford  good  protection  against  sympathetic  oph  thai  mitts; 
for  the  cut  ends  of  the  nerves  reunite,  and  at  least  one  case* 
has  been  obgerved  in  which,  several  months  after  the  optic 
neurotomy,  sympathetic  ophthalmitis  appeared. 

Optic  Neurectomy  was  first  advwated  by  Schweigger,  t  an<l 
is,  in  his  opinion,  a  better  protective  than  enucleation.  The 
views  of  other  surgeons  have  not  yet  been  published,  and  I 
have  myself  Ukj  little  experience  of  the  method  to  form  an 
opinion  on  it,  but  it  wouhl  seem  to  recommend  itself  as 
rational. 

Evisceration  is  still  on  its  trial  as  a  prophylactic  measure 
for  sympathetic  ophthalmitis,  A  few  cases  I  are  on  record  in 
which  the  good  eye  became  affected  not  long  after  evisceration 
of  the  exciting  eye,  but  this  has  taken  place,  too,  as  above 
stated,  af^er  enucleation ;  and  so  far  as  we  can  yet  form  an 
opinion,  the  prophylactic  value  of  evisceration  la  at  k-a^t  as 
great  as  that  of  enucleation.  The  mode  of  performing  the 
operation,  and  Mr.  Mules'^  modification  of  it,  are  given  at  pp. 
214  and  215.  The  indications  for  these  various  procedures  are 
the  same  as  for  enucleation. 

Sympathetic  ophthalmitis  having  broken  out,  and  the  ques^ 
tiou  of  enucleation,  or  other  prophylactic  measure,  having  been 
decided  in  one  sense  or  the  other,  the  means  to  be  directed 


I 


♦Leber,  J.  r*  Oraefe's  Archw^  xxvii,  pt.  1,  p.  880. 

t  Archive*  of  Ophlfudmology,  xir,  p.  223. 

I  Bj  F.  H,  Crote,  Pfveeed.  OjfUhaL,  Sor.,  July,  1887. 


SYMPATHETIC  OPHTHALMmS. 


267 


against  the  procesj*  iu  the  ayrapathizing  eye  have  to  be  coDsid- 
treiL  The  patient  shtJuM  be  confined  for  a  leugtheiied  period 
to  a  dark  room  aud  atropine  uaed  for  the  eye,  while  the 
general  ayatein  is  maintained  by  a  tonic  but  nou  simulating 
treatmetit  It  ia  doubtful  whether  other  means  are  of  much 
value.  Mercurialization  h  employed  by  some  8urgeoD«  in  these 
cades,  but  its  value  ta  problematical. 

No  operation  should  be  undertaken  for  the  formation  of  an 
artificial  pupil  in  the  sympathizing  eye  until  the  inflammatory 
proeesij  has  completely  subsided,  thetenj^ion  of  the  eye  improved, 
and  the  vascularity  of  the  iris  diminished.  This  period  is, 
at  the  letvst,  from  twelve  to  eighteen  months  after  the 
onst-'t  of  the  disease.  If  operative  interference  be  resorted 
to  during  that  period,  the  result  ia  an  aggravatiorK  or  rekind- 
ling»  of  the  inflammation,  with  closure  of  the  artificial  pupil 
which  may  have  been  made,  in  consequence  of  proliferation  of 
the  layer  of  retro-iritic  connective  tissue.  Not  even  if  the 
eyeball  become  of  glaucomatous  hardness,  as  sometimes  happens, 
should  the  surgeon  be  tempted  to  operate.  This  is  a  golden 
rule. 

Of  the  operations  employed  for  the  establishment  of  an  arti- 
ficial pupil  in  an  eye  which  has  sufiTered  from  sympathetic 
ophthalmitis  resulting  in  anterior  phthisis,  iridectomy  moat 
naturally  suggests  itself  and  is  the  least  satisfactory.  The 
reason  of  thi?i  is  that,  owing  to  its  very  disorganized  state, 
the  iris  tears  when  drawn  on  by  the  forceps;  and,  hence,  the 
formation  of  a  satisfactory  coloboma  is  almost  im[K>8sihle.  and 
even  if  this  be  obtained  it  is  extremely  liable  to  close  again 
from  proliferation  of  the  retro-iritic  connective  tissue  set  going 
anew  by  the  irritation  of  the  operation.  Yet  sometimes,  after 
repeated  iridectomies,  a  permanently  clear  pupil  is  «>btained. 

Von  Graefe  operated  by  making  a  peripheral  linear  incision 
as  for  cataract,  but  passed  the  knife  behind  the  iris,  and  iu 
doing  so  he  oj>ened  the  capsule  of  the  lens.  An  iridectomy 
is  then  made  by  seizing  a  wide  portion  of  the  iris  and  corre- 
sponding retro- iritio  connective  tissue  with  a  special  forceps, 
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one  hlmde  of  which  is  fmmed  behind  these  siructuros,  vrhilit  tbe 
oCbfr  enlen  ihe  aaicnor  chamber,  aod  ibeo  the  iris,  etc,  harinir 
beeti  dfawti  out,  the  ejcjKieietl  \Hjrtion  h  ettt  ofll  The  partiaJljTp 
or  ODiopltftelj,  upttque  len«,  or  a  otm^iilrmble  portiaii  of  it, 
beoomcs  evmcsuiteci  during  thl«  proceediog;  or,  if  not,  the 
m^MOftB  are  tmkeo  to  extract  it.  With  this  method,  also,  the 
pupil  frequently  dotes  agatu^  and  ereo  more  than  oue  suppIemeD- 
lary  iri*lectr>my,  or  iridot^jmy,  may  be  requireti,  but  must  not  be 
aDd«*rtakeu  tinlii  all  irritation  dub«id€«.  The  iridectonij,  as 
abo-ve  di!^ril>ed,  \»  now  with  advantage  oAen  replaced  by  ft 
V  iihapvfl  one,  made  with  de  Wecker's  forcepe-gciMors. 

The  late  Mr  George  Critchett^a  Method  for  the  formation  of 
a  pupil  in  these  ca«e«  coosbts  in  paadiog  adidciasion  needle,  by  a 
boring  motion,  through  the  lenticular  capsule;  another  needle 
b  paaied  in  c]oi»e  to  the  first,  and  then  by  iseparating  one  point 
from  the  other  a  rent  ia  made  in  the  centre.  This  h  followed, 
generally,  by  the  eacape  into  the  anterior  chamber  of  a  small 
quantity  of  cht^eay  lens  matter.  The  latter  ia  allowed  to  become 
gradually  aba<jrl>cd,  and  in  the  course  of  some  weeks  the  capaule 
eloaea  again.  The  operation  has  to  be  repeated  several  times 
before  a  clear  pupil  is  obtaine<i,  care  being  taken  that  all  irri- 
tation from  the  prerioua  o|>eration  haa  aubeided  before  another 
in  undrrtnkcn.  ^i 

Mwie  of  Performing  EnueUaiian  of  the  EtjehnU, — There  ara^^| 
two  chief  methods ; — 

1.  Hofini^t*»  Method,  Aji  incision  is  made  in  the  conjunctiva 
all  round  the  cr>ru(^  and  about  6  mm.  removed  from  the  latter. 
The  bulbar  oonjunctiva  iii  separated  from  the  globe  freely  in  all 
directions  with  a  ici»oni.  With  a  atrabiiimus  hook  each  orbital 
muiiclo  in  caught  up,  and  ita  tendon  divided  close  to  the  sclero- 
ik.  The  globii  can  now  often  be  dislocated  forward  by  pressure 
of  the  nmr^nriM  of  the  lidx  backward,  and  is  then  held  in  the 
flngen  of  the  letl  hand,  white  the  optic  nerve  is  divided  with  a 
itrong  iii*ia9or(>  ptutiit'd  iuto  the  orbit  from  the  median  side.  If 
the  g]ol>e  cantiot  bi^  diidf^cated,  it  may  be  drawn  forward  with  a 
atrong  tootheil  foroepa  while  the  nerve  ii  being  divided. 
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2.  The  Vieaoa  Methoil.  The  only  inatruioeiits  u&eil  in  this 
operation  are  a  strong,  straight  scisaors^  and  a  stroug  toothed 
forceps.  The  tendon  of  the  internal  rectus  at  its  ins^ertion,  with 
the  overlying  conjiinctiva,  is  seized  in  one  grasp  with  tlie  forcejis, 
and  m  hchi  until  the  conclusion  of  the  operation.  Immediately 
behind  the  forceps  the  tendon  is  divided  with  the  scissors;  and 
now  the  forcej)s  k  holding  merely  the  stump  of  the  Icndcm  ad- 
herent to  the  globe.  Through  the  opening  necessarily  made  at  the 
same  time  in  the  conjunctiva  one  blade  of  the  scigsors  is  pa^ssed, 
and  pushed  i»n  under  the  tendon  of  the  inferior  rectus  muscle, 
which  is  then  divided  along  with  the  overlying  conjunctiva.  In 
the  same  way  the  superior  rectus  is  divided.  The  globe  is  now 
drawn  well  forward  and  rotated  outward,  the  scissors  passed 
into  the  orbit,  the  t*ptic  nerve  felt  for,  and  divided.  With  one 
or  two  strokes  of  the  scissors  the  external  rectus  and  the  two 
obliques  arc  divided  close  to  the  globe,  and  the  operation  is 
conipleteii.  This  mctho«l  is  very  rapid.  It  is  not  suited  to 
any  globe  of  which  the  walls  are  weak  (fresh  perforating  injury, 
extreme  staphyloma,  etc.),  for  a  goo<l  deal  of  pressure  is  exer- 
cised on  the  eyeball  during  its  performance. 

Careful  antiseptic  precautions  are  to  be  employed  in  connec- 
tion with  enucleation  of  the  globe.  Of  these,  I  think,  iVie  most 
impirtant  is  the  use  of  a  full  stream  of  corrosive  sublimate 

Jution  (1  in  5000)  into  the  cavity  of  the  orbit  as  soon  as  the 
neyeball  is  removed,  the  irrigation  being  maintained  for  several 
minutei.  The  interior  of  the  orbit  is  to  be  then  well  covered 
pfith  finely  powdered  iodoform,  a  piece  of  drainage  tube  placed 

the  outer  canthue,  so  as  to  insure  exit  of  any  discharge  which 
may  form,  and  a  wood-wool  or  other  antiseptic  pad  applied  with 
a  blindage.  The  orbit  should  be  similarly  dressed  every  twenty- 
four  hours. 

I  have  never  seen  the  slightest  trouble  after  enucleation  of 
the  eyeball,  but  some  teases  of  meningitis  following  upcm  the 
♦ifieration,  antl  which  have  proved  fatal,  are  reported.  There 
can  be  no  reasonable  dotibt  but  that,  in  these  instances,  septic 
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mailer  made  ita  way  along  the  Iymplifttic8  of  the  optic  nerve 
to  the  meninges,  and  that  this  septic  matter  was  introduced 
upon  the  instruments,  or  escaped,  in  purulent  cases,  from  the 
interior  of  the  eyehalL  Hence,  the  very  great  importance  of 
the  careful  antiseptic  precautions  ahove  indicated. 

Occasionally,  iii  ten  days  or  longer  after  the  operation,  a 
gnuuilatinn  fnrma  in  the  apex  of  the  orbit  and  requires  to  be 
snipped  ofl*.  To  prevent  this  some  surgeons  unite  the  conjuoc- 
livul  opening  with  a  suture  after  the  eyeball  has  been  removed. 

An  artificial  eye  can  usually  be  inserted  after  a  fortnight,  but 
should  nut  be  constantly  worn  for  a  month  at  least;  aa»  until 
that  period  elapses,  it  is  liable  to  cause  irritation  and  conjunc- 
tivitis. 

Mode  of  Performing  Resection  of  the  Optic  Nerm, — An  opening 
is  made  into  the  conjunctiva  about  3  mm.  behind  the  insertion 
of  the  internal  rectus  ranscle ;  this  muscle  is  laid  bare,  and  two 
curved  blunt  strabismus  hooks  are  inserted  beneath  it.  The 
hooks  are  drawn  in  opposite  directions,  80  that  one  is  caught  in 
the  angle  of  insertion  of  the  tendon  with  a  tendency  to  roll  the 
eye  outward,  while  the  other  will  draw  the  muscle  forward  out 
of  the  orbit.  Near  the  latter  hook  a  catgut  thread  is  passed 
through  mupcle  and  conjunctiva,  first  from  within  outward, 
and  then  the  opposite  way.  The  muscle  is  now  divided  at  a 
distance  of  at  least  5  mm.  from  its  insertion  into  the  sclerotic, 
and  the  ends  of  the  catgut  thread  are  tieil  in  a  knot.  A  second 
thread  is  passed  through  the  terminal  stump  of  the  muscle  and 
similarly  tied  in  a  knot.  The  wound  is  now  extended  both 
t4)ward  the  superior  and  inferior  recti  muscles,  and  a  small, 
{M>inted,  double  hook  is  inserted  into  the  sclerotic  far  back,  in 
rder  to  draw  the  globe  forward  and  outward.  A  pair  of 
jiasors  curved  on  the  tlat  are  inserted  alongside  the  globe,  and 
the  optic  nerve  cut  through  as  near  the  optic  foramen  as  po9- 
ible*  The  poHterior  aspect  of  the  glolje  can  now  be  exposed  to 
lew  by  meanjs  of  the  double  hook.  The  stump  of  the  optic 
nerve  remaining  on  the  eyeball  is  then  cut  off  near  its  insertion 
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into  the  sclerotic,  the  insertion  of  the  oblique  muscles  divided, 
and  the  whole  of  the  posterior  circumfereDce  of  the  sclerotic 
bared  by  dissection.  The  eyeball  is  replaced,  the  wound  closed 
by  means  of  the  catgut  threads  previously  introduced,  and,  as  a 
precaution  against  sanguineous  exophthalmos,  the  eyelids  are 
united  by  three  sutures. 


CHAPTER  XL 

THE  MOTIONS  OF  THE  PUPIL.  IN  HEALTH  AND 

DISEASE. 


The  Site  of  ihe  Pupil  in  Health  depends  chiefly  on  the  intengitj  of 
the  light  to  which  the  tye  la  exf^osed.  contracting;  when  light  falls  into  the 
eye  and  dilating  in  the  shnde.  However  defective  Tision  may  be,  if 
quantitative  perception  of  light  remains,  the  reaction  of  the  pupil,  fta  a 
rule*  taket  place* 

There  ia  no  absotote  Standatd  for  the  PhftiaUgteol  She  of  ihe  Puptt, 
The  tatter  varies  in  difierent  healthy  individuals,  being  in  general  smaller 
In  elderly  people  than  in  youthful  subjects,  for  with  increasing  age  the 
energy  of  the  Hympatbetic — the  dilating  nerve  of  the  iris— ie  reduced, 
while  there  is  sclerosis  of  the  walls  of  the  vessels  of  the  iris  and  rigidity 
of  its  stfOtoa.  Persoiiji  with  blue  irides  have,  in  general,  smaller  pupils 
than  those  with  dark  eyes,  for  in  them  more  light  reaches  the  retina,  and 
hence  the  pupil- retlex  is  stronger.  It  has  also  been  stated  that  hyperme- 
tropic eyes  arc  apt  to  have  small  pupils,  owing  to  the  constant  efibrt  of 
accommodatiottt  white  in  myopia,  lor  the  converse  reason,  the  pupils  are 
said  to  be  wide ;  but  the  observation  is  not  generally  accepted.  The 
diameter  of  the  pupilt  when  the  accommodation  is  at  rest,  haa  been 
found*  to  vary  between  2.41  and  5.82  mm.,  giving  an  average  diameter 
of  4.14  uim. 

Contraction  of  the  Pupil. — Contraclioa  to  light  is  a  refiez  motion,  tbe 
optic  nerve  being  the  mflferent  nerve,  and  the  third  nerve  the  efferent 
nerve  innervating  the  sphincter  pupillse.  It  has  been  shown  by  a  high 
aathority  f  that  there  are  special  afferent  fibres  in  the  optic  nerve  for  the 
pQpil-reflex,  distinct  from  those  for  vision,  and  that  it  is  possible  to  die- 
ttngoish  with  the  microscope  these  two  kinds  of  nerve  fibres  from  each 
other. 

The  anatomical  investigations  of  Meynertt  have  shown  that  between 
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the  corpora  qQadrigemina  and  the  centre  for  the  third  nerve  ran  comoau- 
nic&ting  fibres  (2,  Fig.  101  )t  which  probably  enable  tbia  reflex  to  take 
place.  Owing  to  the  semi 'decueiiatioD  of  ihe  fibre8  in  the  optic  cbia^ma, 
the  aiimulua  of  light,  when  applied  to  one  eye  alone,  passes  up  each  tract 
with  eqoal  power  to  the  corpora  qnadrigemina,  and  thence  by  Meynert^a 
fibres  to  the  centre  for  the  third  nerve  (or  rather  to  that  portion  of  it 
which  acts  aa  a  special  centre  „ 

riil     101 

for  the  sphincter  pnpillsB),  and 
from  that  point  down  the  my- 
otict  or  short  ciliary,  branches 
of  this  nerve  to  each  ciliary 
ganglion,  the  ciliary  nerves, 
and  each  sphincter  iridis,  cans- 
ing  as  active  a  contraction  of 
the  pnpil  in  the  non  illumi- 
nated eye  (consensual  con- 
traction) as  in  its  fellow.  1 1 
is  probable^however,*  that,  in 
addition  to  this  method  of 
bringing  about  consensual 
contraction  of  the  pupil,  there 
is  a  communication,  direct  or 
indirect,  between  the  centres 
for  the  third  nerve  of  each  side 
capable  of  effecting  it.*  In  no 
other  way  can  the; fact  be  ex- 
plained, that  consensual  con- 
traction of  the  pupil  is  main- 
tained, in  cases  of  homony- 
mous   hemianopsia.     If,    for 

instance  (Fij;.  101),  there  be  a  lesion  of  the  right  tractus  opticus  giving 
rise  to  left  hemianopsia,  the  centre  of  the  lefl  third  nerve  alone  can  be 
primarily  stimulated  ,*  but,  as  both  pupils  act,  a  communication  between 
the  centres  of  the  third  nerves  must  exist.  Merkel  t  believes  that  there 
is  a  direct  anastomosis  between  these  centres. 

But  it  mnst  he  stated  that  there  is  a  good  deal  of  divergence  of  opinion 
to  the  path  by  which  the  pupil-reflex  is  brought  about.     Bechterew  is 
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of  opinioD  that  the  cenirtpetal  pupillaty  fibres  piisa  ancroaaed  from  the 
chiaama  directly  to  tbe  gray  matter  surrounding  tbe  third  ventncle«  and 
ihence  backward  to  tbe  papillary  nucleus  of  the  oculo  motor  nerre  of  their 
own  sides  respectively.  Gudden  made  experimuuia  which  aeeroed  to  him 
lo  prove  that  the  corpora  quudrigemiua  bad  nothing  to  do  with  ibia  palhf 
and  ascribed  to  tbe  external  genieulute  body  the  part  uaually  asaigned  to 
the  corpora  quadri^emina.  Menders  experiments'^  would  lead  to  tbe 
view  that  it  is  thegaugtion  babenulu^  which  is  the  centre  for  the  pupillary 
reflex  in  animaU,  and  in  this  he  is  largely  supported  by  Darkschewitz, 
who  holds  that  the  pupillary  Itbree  from  the  optic  tract  p&aa  both  into  the 
pineal  gland  and  tbe  ganglion  habenulie.  According  to  Mendet  the  redex 
path  would  be:  Optic  nerve,  optic  tract,  to  tbe  ganglion  habenula*  of 
ibe  aame  side,  thence  by  the  posterior  commisaure  to  the  oucleas  of  tbe 
third  nerve,  and  thence  to  tbe  ciliary  nerves. 

The  rt-Oex  mobility  of  tbe  pupil  lo  light  ia  tested^  moat  commonly,  for 
the  purpose  of  deciding  the  existence,  or  otherwise,  of  posterior  aynechiae. 
The  next  most  common  object  of  the  test,  and  tbe  one  with  which  we 
are  here  concerned,  ia  to  determine  the  acDsitiveneas  to  light  of  tbe 
retina,  or  of  tbe  visual  centre.  It  afforda,  generally,  a  aofiBcient  test  of 
tbe  presence  or  absence  of  quantitative  perception  of  light;  but  it  must 
be  remembered  that  the  latter  function  may  be  wanting  in  certain 
diseased  states  and  yet  the  pupil-rcfiex  take  place,  or  the  popilreflex 
may  be  wanting  and  atill  perception  of  light  be  present.  The  test  is 
beat  performed  in  diffuse  daylight,  with  the  patient's  face  directed 
toward  tbe  window,  a  distant  object  being  looked  at,  and  the  eye  which 
it  not  under  examination  being  carefully  excluded  from  the  lighL  The 
surgeon  then,  having  observed  the  size  of  the  pupil  to  be  examined, 
excludes  tbe  eye  from  light  with  his  band  for  some  moments.  On 
removing  the  excluding  hand,  a  normally  reacting  pupil  will  be  found 
to  have  become  dilated  ;  and  ihia  dilatation,  after  an  interval  of  about 
half  a  second,  will  be  observed  to  give  way  to  an  extreme  contraotion, 
which  is  maintained  only  for  a  moment,  and  ia  then  succeeded  by  a 
moderate  dilatation,  and  the  pupil  then  again  contracts  somewhat,  and 
so  on^  until,  after  some  further  minute  oscillations,  it  cornea  to  a  staad- 
atill.  The  explanation  for  this  phenomenon — which  ia  termed  Hippos — 
is,  that  each  contraction  of  tbe  pupil,  by  diminishing  the  supply  of  light 
to  the  retina,  contains  in  itaelf  the  cause  of  the  succeeding  dilatation; 
and,  for  the  converae  reason,  each  dilatation  sets  agoing  the  socceeding 
contraction,  until  at  laat  equilibrium  ia  attained.  A  comparison  between 
tbe  maximum  of  dilatation  and  maximum  of  contraction,  along  with  the 
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promptoets  and  rHpidiij  with  wbicb  tbe  contractioo  takea  place,  eDablea 
ihe  ob§errer  to  form  nn  eatimftte  of  the  activity  of  the  pupil-reflex.  Jn 
performing  this  lest^  it  is  important  that  the  patient's  gaze  should  be 
fixed  all  through  on  a  distant  object — hence,  unless  where  a  mere  trace 
of  perception  of  light  remains,  the  test  used  with  the  artificial  tight  is 
not  so  reliable  as  that  with  dajlight — so  that  the  pupilcontraction,  wbich 
is  associated  with  convergence  or  accommodalioo  {m'lie  ir\fra),  may  not 
vitiat«  the  experiment.  The  danger  of  a  vitiation  of  the  experiment  by 
the  reflex  dilatation  from  the  skin  {vide  rt{fra)^  cansed  by  the  excluding 
bandf  is  insignificant  in  practice^  The  coosensnal  reHex  of  the  pupil,  as 
well  as  the  direct,  should  always  be  tested  ;  one  eye  being  alternately 
excluded  and  exposed,  the  motions  of  the  pupil  of  the  other  eye  are 
observed  and  compared  with  those  of  its  fellow.  In  examining  the 
pupils  we  have  also  to  decide  whether  they  be  of  equal  size ;  and,  in 
order  to  avoid  error  through  posterior  synechias,  the  comparison  should 
be  madcf  with  both  eyes  open,  successively  in  two  very  different  bright- 
nesses of  ligbU  Under  normal  conditions  eqaality  in  size  of  the  pupils 
will  exist,  not  only  with  both  eyes  open,  but  also  if  one  eye  be  shaded  ; 
fur  the  normal  consensual  pupil-reflex  is  equal  to  the  direct  reflex.  If 
the  pupils  be  found  of  different  aiz.es,  the  least  movable  one  is  usually 
the  pathological  pupit,  but  this  question  is  of^en  difficult  to  decide. 
Finally,  it  should  be  noted  whether  the  direct  popil-reflex  ia  similar  in 
all  respects  in  each  eye. 

In  addition  to  the  stimulus  of  lights  the  pupil -contracting  centre  is 
excited  by,  or  simultaneously  with,  the  effort  of  accommodation  for  near 
vision.  The  object  of  ibis  contraction  is  to  cut  off  rays  falling  on  the 
peripheral  portions  of  the  lens,  which  latter  are  not  curved  in  the  change 
for  accommodation  to  the  same  degree  as  is  the  centre  of  the  lena.  This 
contraction,  however,  is  much  more  intimately  connected  with  conver- 
gence  of  the  visual  lines  than  with  the  efibrt  of  accommodation,  tt 
has  been  shown*  that  the  contraction  increases  with  the  efl'ort  of 
accommodation,  but  not  proportionately  to  the  distance  of  the  fixation 
poioi  from  the  eye ;  andf  that  the  pupils  do  not  contract  if  aecommo* 
dation  be  eflfected  without  convergence ;  but  that  in  convergence  without 
accommodation  contraction  is  observed.  It  has  also  been  found  that 
the  cotitraclion  was  proportional  to  the  degree  of  convergence,  and  that 
in  myopes  of  high  degree  contraction  of  the  pupit  takes  place  at  the  other 
aid«  of  the  far  point,  where,  of  coarse,  the  acrommodation  does  not  come 
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Yieir  toppofted  bj  Priesdey  SBitkt ;  sad  Heaaoa  and  Tofaken  t  IwTe 
firaiid  tbai  in  dogi,  to  tk«  posterior  part  of  tfe  ioor  oftket&ird  Tentridc* 
Ibft  c:«atr«sft  for  ibc  brsmelie*  to  tlie  ciliaiy  sMdc,  Um  iphucier  p«pill»^ 
ftod  tbe  reetof  iaternu  occur  ia  dose  iweccwitta,  md  tkey  tkiak  ikmi 
tint  fifioo  mmj  he  regarded  m  tte  ctmm  ■■wi  d  bf  Asbcrt.  Th^ 
•sifltiiee  of  racb  a  eeatre  baa  beta  piictd  beyaond  ecMtrorerftj  bj 
fS»le«*t  eajiel  of  paraljfts  of  convergeace  aad  aeeoaaiodatioa,  and  of 
lb«  iMOciated  papiiUry  contraetioD.  Tbeae  tbiea  modomtf  tbiea,  are  noi 
dapaadeai  on  eaeb  other,  bol  v«  co-effMti  al*  oaa  aad  tbe  laabe  caitaa, 
i.  4  ,  attimaltu  applied  to  the  ceotre  Ibr  coaaMgeace»  aapoModattODy 
and  pQpil  contraction. 

In  examining  the  mobility  of  tbe  papik  ifl  a  pwea  eaat,  the  contrac- 
ticin  on  convergence  ehoald  not  be  omitted.  If  tbe  patient  be  blind  of 
boib  eyofi  tbe  obterraiton  can  be  made  by  calliog  oo  bim  to  direct  bis 
ayee  Umard  bta  own  hand  at  about  twelve  iodiee  distance,  tf  botb 
aeoOfnmodatira  contrnction  and  light  reflex  are  waattng.  a  lesion  in  tbe 
DdarM  of  the  oentrirugHl  pupil  fibres  ie  indicated,  vbile  if  the  light 
fM4ition  aloDt  ii  wanting^  the  leaioo  it  in  the  coune  of  tbe  centripetal 
abranw 

iHiaiaiion  a/  the  I*upil. — Tbe  moat  reliable  ioreftigalioos  ||  bare  dis- 
tinctly proved  thai  there  is  no  such  mascle  as  the  dilator  paptUv.  Tbe 
diktarion  of  the  pupil  is,  in  all  probability,  largely  tbe  result  of  an 
inhibilf^ry  action  of  the  gympatbeiic,  a  view  maintained  also  by  Gaskell  *I 
Mil  Ji^MOp.**  The  posterior  limiting  membrane  of  the  iris  is  its  only 
itrrjctnre  which  in  not  thrown  into  folds  when  the  pnpil  dilates  (Fuch«>, 
find  th(kr«!)rr>r<i  them  can  be  little  doubt  but  that  it  takes  an  active  part  in 
rliUtiiig  (he  pupil,  probiibly  by  reason  of  its  elasticity.  Yet,  inasmuch 
MS  wh»n  the  pupil  in  dilated  from  paralysis  of  tbe  third  nerve  a  furiber 
dilslation  csn  bo  produci*d  by  atropine,  it  is  probable  that  same  other  as 
y«1  udanctirtnined  dilating  power  resides  in  the  iris.  The  mydriatic  or 
long  ciliary  nervsA,  originsting  (Henson  and  Viilckers)  in  the  front  pHrt 
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of  the  floor  of  the  aqueduct  of  SjlviuSf  paaa  to  a  region  iii  the  lower 
cervical  and  u|>pcr  dorRal  portion  of  the  cord,  called  by  Budge*  the 
citiospinal  centre,  and  from  thence  pass  out  with  the  two  (irst  dorsal 
nerves,  and  by  way  of  the  rami  commuuicat^^s,  to  the  Bympathetic  in  the 
neck,  and  theuce  to  the  cavernous  plexus,  gasaerian  ganglion,  ophthalmic 
division  of  the  fifth  uerve,  nasal  branch  of  tbia  division,  ganglionic  branch 
of  this  nerve,  ciliary  ganglion,  there  joined  by  more  branches  from  the 
cavernous  plexus,  and  from  I  hence  by  the  short  ciliary  nerves  reach  the 
eye. 

The  dilating  nerve  fibres  are  probably  of  twofold  nature,  mnscnlar  and 
vasomotor.  The  experiments  of  GrUnhagen,t  Salkow8ki,t^  Donders, 
and  Hamer4  Stellwag,  |[  and  F.  Arlt,  Jr.,^  indicate  this,  and  that  the 
centre  for  each  kind  of  fibre  is  different,  though  both  are  situated  in  the 
tnediilla  oblongata,  and  their  filbres  probably  run  the  same  course  to  the 
eye.  The  centre  for  the  muscular  fibres  is  called  the  oculo- papillary 
centre.  That  the  vasomotor  fibres  have  a  decided  and  independent 
influence  in  dilating  the  pupil  has  been  shown  by  Rouget,  ^~^  Schoeler,tt 
and  others.  It  is  not  certain  what  the  mechanism  of  this  influence  may 
be,  but  it  probably  consists  in  a  diminution  in  volume  of  the  iris,  from 
an:i^Luia  caused  by  contraction  of  the  muscular  coat  of  the  vessels. 

While  light  is  the  only  Btimolus  capable  of  bringing  about  a  reflex 
contraction  of  the  pupil,  the  pupil-dilating  centre  reacts  to  every 
sensitive  stimulus,  e-^.,  the  prick  of  a  pin  or  a  pinch  on  the  neck, 
galvanism  applied  to  the  leg,  H  the  tickling  of  a  sensitive  place  in  the 
region  of  the  fifth  nerve  on  the  face,  ^  etc.,  snd  Westphal  |||[  observed 
dilatation  on  shouting  loudly  into  the  ear  of  a  person  under  chloroform. 
Schiff  and  Foa^*[  found  that  in  curarized  dogs  and  cats  a  dilatation  took 
plac^  on  the  application  of  every  stimulus,  not  necessarily  painful, 
applied  to  the  nerves  of  common  sensation  in  any  part  of  the  body. 
The  centre  for  this  reflex  is  probably  in  the  medulla  oblongata,***  but 


'  •*  I ibcr  (Jic Ik'Wc^UDgco  der  Iii*,"  1855.  ^ Zttttchri/t/,  rut,  Afcrf.,  xxriiL 
X  Ibid.,  XXIX,  p,  ltt7.  I  Ntd«rf.   Tijiitoki,  p,  rAn^Mjt,  lSfi4 

I,  '*tl«hcr  Atrupin,"  Alf.  Wiener  Mtd,  Zcitung,  1872,  p.  1 40. 
^  Arrhitu  /Ur  OphtUtil,,  XT,  i. 

*•**  Comptei  rcotliti  ot  M^m.  do  1ft  i^oo.  dc  Biologic,"  ly.^rt, 
ft  "  Exiicriiucntt'tlo  BoitriigL*  lur  Irisbowogunj;  :"  Injiiig.  Dii».  Ucirimi, 
IX  Arndt,  (] ritn^nfjfr* 4  Aifhiv/.  f\vph.,  li. 

1^  Hunker, '"  Tiigehlntl  «ier  If*  Vctsium.  tUutwhur  Nftturfortchef  in  L»i)jMig, 
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inumach  as  it  takes  place  if  the  cervical  sjiDpatbetic  be  divided,*  it  ifl 
evident  that  all  the  dilating  fibres  do  not  ran  to  the  eye  by  way  of  the 
cervical  sympathetic.  Scbiff,  f  indeed,  thinks  it  probable  that  the 
gasserian  ganglion  receives  papil-dilating  fibres  from  the  sympathetic 
traversing  the  cavutn  tympani. 

Some  psychical  emotions  produce  dilatation  of  the  pupil.  The  pnpils 
of  a  cat  in  unger  dilate.,  and  those  of  a  frightened  child,  In  sleep,  or 
when  inider  the  complete  inlluence  of  an  anxathetic,  the  pupils  are 
contracted,  for  then  all  psychical  and  sensitive  stimuli  are  reduced  to  a 
minimum.  Facts  authorize  the  conclusion  that  the  medium  dilatation  of 
the  pupil  in  the  healthy  state  depends  chiefly  on  the  intensity  of  these 
slimulit  habitually  transmitted  through  the  sympathetic.  If  in  any  indi- 
vidual they  be  slight,  bis  pupil  is  contracted  |  if  intense,  it  ie  dilated. 
Arodi  I  asserts  that  in  delicate,  nervotts,  excitable  peopU  the  pupits  are 
often  much,  and  habitually,  dilated. 

In  addition  to  those  already  mentionedf  there  are  causes  for  the  dilata* 
tion  of  the  pupil  which  can  hardly  be  referred  to  simple  reflex  action,  but 
which  seem  to  be,  like  the  contraction  of  the  pupil  on  convergence  of  the 
visual  lines,  associated  with  those  of  other  centres  in  the  medulla 
oblongataf  especially  with  those  for  respiration  and  uterine  action.  With 
«very  deep  inspiration  or  expiration  a  considerable  pupillary  dilatation 
takes  place,  not  identical  with  that  slight  dilatation  occurring  on  each 
ordinary  inspiration,  and  depending  on  variation  of  blood  pressure,  but 
due^  to  simultaneous  stimulation  of  the  respiratory  and  pupil-dilating 
centres,  by  retention  of  carbonic  acid  gas  in  the  blood.  Raehlmana  and 
Witowskill  have  observed  marked  dilatation  at  the  beginning  of  each 
labor  pain,  to  be  explained  as  an  associated  action  of  the  neighboring 
centres  for  uterine  movements  and  pupil-dilatation. 

Besides  the  normal  pupillary  motions  described  in  the  foregoing,  and 
visible  for  the  most  part  to  the  naked  eye  of  the  observer,  there  is  a 
phenomenon  of  pupillary  motion  which  is  discoverable  only  by  aid  of  a 
corneal  microscope  or  loup,  consisting  in  perpetual,  but  very  minute  and 
irregtilar»  tluctnations  in  size  of  the  pupil.  This  hippus  has  been  aptly 
termed  by  Laqueur^  the  Unrest  of  the  Pupil,  and  is  due  to  the  ever  vary- 
ing  aenaittve  and  pBychical  reliexesi  which  are  thus  constantly  manifesting 
their  infloences  oo  the  pupil. 
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The  Fifth  Aerce  has  been  held  bj  some  to  have  an  iDlJueooe  over  the 
mottOQS  of  the  iris  similar  to  that  of  the  sympathetic.  Thia  is  doubtteaii 
a  mistakea  view,*  the  effect  oa  the  papil  following  section  of  the  fifth 
within  the  cranium  being  due  io  paralysis  of  the  sympathetic  fibres  con- 
tained in  it,  and  not  to  the  lesion  of  the  proper  fibres  of  the  fifth  nerve. 
Others t  again  ha^e  ascribed  to  the  fifth  nerve  a  direct  influence  over 
the  contraction  of  the  pnpil ;  but  this  is  to  be  regarded  as  a  reflex 
action  merely,  Merkel  indeed  having  demonstrated  |  the  existence  of 
a  direct  fibrillar  connection  between  the  centres  of  the  fif\h  and  third 
nerves- 
Action  of  the  Mydriatics  on  the  Pupil.  Atropine, — Inasmuch  as  a 
maximum  mydriasis  can  only  result  from  paralysis  of  the  papillary 
branches  of  the  third  nerve,  combined  with  excitation  of  the  pupillary 
branches  of  the  sympathetic,  and  as  atropine  effects  such  a  mydriasis, 
it  is  evident  that  it  acis  in  the  way  indicated  on  these  nerves.^.  A.  von 
Oraefe  proved  tl  that  the  aqueous  humor  of  an  eye  into  which  atropine 
has  been  inatiUed  acta  as  a  mydriatic  when  applied  to  another  eye. 
DtUtmsintt  Ifyoseyamine^  and  Daiurint  act  similarly  to  atropine*  Co- 
taifu  mydriasis  seems*!  to  be  induced  merely  by  a  local  irritation  of  the 
endings  of  the  sympathetic  in  the  iriSf  both  of  the  vaso  constrictor  fibres 
and  of  the  pupil  inhibitory  fibres.  Strychnine  and  curare  are  not* 
Blriclly  ppeaking,  mydriatics,  as  they  only  indirectly  affect  the  popil ;  the 
mydriasis  oliserved  in  poisoning  by  theae  drugs  being,  according  to 
Schiff  *♦  and  others,  the  result  of  the  retention  in  the  blood  of  carbonic 
acid  gas. 

Action  of  the  Myotics  on  the  Pupil.  Eserine  ^or  Physostigmine), — 
This  drug  is  in  all  respects  a  complete  antagonist  of  atropine, ft  paralyzing 
the  peripheral  endings  of  the  sympathetic  in  the  iris,  and  stimulating 
the  endings  of  the  branch  of  the  third  nerve  in  the  sphincter  pupillte. 
PiJ^xarpine  and  Muscarine  act  similarly,  but  not  with  the  same  energy. 
SicoUmi  applied  to  the  eye«  ia  foand  to  act  like  eaeriae.U     Morphium 


•  Lrfiiitr,  lor.  rJt.^  pp.  46-48. 

f  GrUnlnigco,  fhrt  Kit**,  HVA*M«rAr,,  1866,  No,  24  ;  Rogow,  Ztiurhr,/.  rut. 
Mtti.,  \iA.  xxix,  p.  2H!).  X  "  l<riiefe  uml  t^mniiaoh'i  Hnndbttch."  i,  p.  Uil. 

(  Hermiinn,  *'  Lehrb.  der  exp.  To*.io<ilot?ie,'*  1874, 

fl  Arvhiv.f.  OphthiL.  i.  pt.  I.  p.  462,  foot-note. 

f  JftaM.p.  Pro^Ptti,  iint/.  S.*r.,  p,  4tl,  1885. 

•»  PjiU^^^r**  Arehip,  1871,  p.  229. 

ft  HartiiW'k,  Arvk.  /.  *x^/.  PntHuL,  ii,  p.  307 ;  A.  Wobor,  Ar^kip  /.  OphthnL, 
iijtii,  pu2,  p.  331. 

n  Rogow,  ZtiUehrt/i /.  rnt,  Med,,  %%ix*  p.  1  ;  St'liur,  j^rlUrhrtTl  A  rnt,  Med,, 
xxxi,  p.  401'. 


DISEASES   OF   THE   EYE. 


has  an  aatagonistic  effect  to  atropine,  both  as  regards  ib«  pupil  and  the 
general  nervous  system ,  and  is  employed  in  oases  of  poisoning  by  atropine 
{ridf  p.  287 ). 

ChloroforiD  in  the  first  or  excitation  stage  of  antL'sthesia,  according  to 
the  investigations  of  Westphal,*  Bndin,!  and  Hirschberg,^  stimulates  the 
pupil  dilattug  centre,  and  in  ihe  second  itage  gradually  reduc«iB  the  ex- 
citability of  this  centre,  until,  finaily^  it  is  completely  p&raljzed,  so  that 
no  form  of  atimulation  causes  any  dilatation.  Following  on  this  is  a  still 
farther  contraction  to  a  pin-hole  pupil,  due  to  stimulaiion  of  the  pupil* 
contracting  centre.  Should  the  inhalation  of  the  anti*Hlhetic  be  continned 
longer,  a  dilatation  of  the  pupil,  often  sudden,  takes  place,  and  this 
indicates  paralysis  of  the  pupil  contracting  centre,  and  the  most  serious 
conseqaences  for  the  life  of  the  patient. 

The  Si*c  of  the  Pupil  io  Disease— jVyo«s  may  be  caused  by  a  dis- 
eased process  irritating  the  pupil-contracting  centre  or  ner^e-fibres  (the 
Irritation  Myosis  of  Leeser),  or  by  one  causing  paralysis  of  the  pupil* 
dilating  centre  or  nerve- fibrils  (the  Paralytic  Myoais  of  Leeser),  or  by  a 
combination  of  both.  Either  cause  alone  would  produce  a  medium 
myosis;  a  combination  of  the  tiro  would  give  a  maximum  myosis. 

Irritation  Myosis,  according  to  Leeser,  is  not  usually  increased  by  the 
stimulus  of  light,  nor  on  convergence  of  the  visual  axes,  nor  does  it 
diminish  in  the  shade.  Mydriatics  dilate  such  a  pupil  widely;  myotics 
contract  it  ad  maximum.  In  paralytic  myosis  the  pupil  reacts  well  to 
light  and  on  convergence,  but  does  not  dilate  on  application  of  sensitive 
or  psychical  stimuli  or  with  co-ordinated  motions.  Mydriatics  dilate 
such  a  pupil  only  partially,  while  myotics  contract  it  ad  maximum.  Id 
maximum  myoaia  every  reaction  is  wanting,  strong  mydriatics  alona 
producing  a  medium  dilatation. 

Irritation  myosis  is  found  in  :  a.  The  early  stages,  at  least,  of  all  in- 
flammatory affections  of  the  brain  and  its  meninges,  in  si mple«  tubercular, 
and  eerebro- spinal  meningitis.  When,  in  these  diseases,  the  medium 
myosis  gives  place  to  mydriasis,  the  change  is  a  serious  prognostic  8igQ,$ 
indicating  the  stage  of  depression  with  paralysis  of  the  third  nerve.  6. 
In  cerebral  apoplexy  the  pupil  is  at  first  contracted,  according  to  Bert- 
hold,  ||  who  points  out  that  this  contraction  is  a  diagnostic  sign  between 
apoplexy  and  embolism,  in  which  latter  the  pupil  is  unaltered,  c.  In  the 
early  stages  of  intra-cranial  tumors  situated  at  the  origin  of  the  third 
M»m  or  in  its  coarse.    4*  At  ifae  beginning  of  an  hysterical  or  of  an 
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ic  attack, '^  e*  In  tobacco  amb]jropia,t  probably  rrom  atimulation 
of  the  pupil  contracting  centre  by  the  nicotioe,  /.  In  persons  following 
certain  trades,  aa  the  result  of  tongmaintained  effort  of  accotnmodattou  | 
(watcbmakerSi  jewelers,  etc.),  the  pupil  contracting  centre  bein^  subject 
to  an  almofit  constant  8timalua.  </.  As  a  reflex  action  in  ciliary  neurosis; 
couaeqaently,  in  many  diaeaaed  conditiona  of  those  parts  of  the  eye  sup- 
plied by  the  fifth  nerve. 

Paralytic  myosia  occura :  In  spinal  leaiona  above  the  dorsal  vertebrae, 
€.  g.^  injuries,  and  innatnmatioDS,  eapecially  of  the  chronic  form.  The 
contracted  pupil  occurring  in  gray  degeneration  of  the  posterior  columns 
of  the  spinal  cord  baa  been  long  known  as  Spinal  Myosis.  In  the  simple 
form  of  this  myosis  the  pupil  has  but  a  medium  contraction,  and  reacts 
both  to  light  and  on  convergence.  This  condition  is  found  in  the  early 
stages  alone,  when  the  disease  has  attacked  merely  the  cilio  spinal 
centre,  or  higher  up,  as  far  aa  the  medulla  oblongata;  later  on,  when 
Meyoert's  fibres  become  engaged,  we  have  the  Argyll- Boberlaon  pupil. 
The  very  minute  pupil,  of\eu  seen  in  tabes  dorsalis,  is  probably  due  to 
secondary  contraction  of  the  aphincter  pupi)la'.|| 

Argyll -Robert  son  was  the  first  to  point  out,  If  that  in  tabea  dorsalis 
the  papil,  although  contracted,  and  responding  to  light  by  further  con* 
traction  but  slightly,  or  not  at  all,  does  become  more  contracted  on 
convergence  of  the  visual  axes  (or  accommodation).  He  explained  this 
phenomenon  as  being  due  to  paralysis  of  the  cilio  spinal  nerves,  which 
he  therefore  regarded  aa  the  nerves  anpplying  the  aphincter  iridis.  But 
Raehlmann  points  out**  that  the  myosis  and  the  motor  phenomenon  are 
not  directly  connected ;  for  it  eometimea  happens  that  pupils  which  do 
not  react  to  light,  and  do  contract  on  convergence,  are  not  habitually 
contracted,  and  may  even  be  somewhat  dilated.  The  two  symptoms  are, 
no  doubt,  oflen  present  together  in  tabes.  The  myosis  is  a  sign,  and  ao 
important  one,  of  disease  of  the  posterior  columne,  while  the  defective 
reaction  to  light  with  retained  contraction  on  convergence  indicates 
disease  at  some  distance  from  the  spinal  cord^  namely^  in  Meynert'i 
fibres;  and  thia  is  probably  the  correct  explanation  of  the  Argyll- 
Uobertaon  symptom.  Disease  in  Meynert's  fibres,  however  (lis  also 
disease  of  the  optic  nerve),  may  be  in  direct  connection  with  diseaur  of 
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the  cord,  Stilliag  having  fouad^  fibres  pAflsiog  direcUy  from  the  optic 
If&ct  iuto  the  croB  cerebri. 

Borne  authorities  regard  mjoaia  as  one  of  the  e&rltett  ijmptomB  of 
tubes,  while  othera  do  noL  Raehlmano  also  thinks  that,  perceplioti 
of  light  being  presents  if  the  pupils  do  not  react  to  light,  while  they  do 
coDtract  on  convergence,  the  symptom  ia  aauallj  one  of  seriona  central 
disease. 

Paralytic  wyoaia  ia  also  foond  in  geoeral  paralysis  of  the  insane. 
In  acute  mania  the  pupil  ia  usually  mach  dilated,  and  when  this 
mydriasis  is  changed  far  myosiSf  approaching  general  paralysis  may  be 
prognosticated. t  Myoaia,  following  on  irritation  mydriasis,  is  also  found 
in  myelitis  of  the  cervical  portion  of  the  cord.  In  bulbar  paralysis, 
if  paralytic  myosis  occurs,  the  disease  is  probably  complicated  with 
progressive  muacolar  atrophy,  or  with  sclerosis  of  the  brain  and  apinal 
cord,  J 

Hirachler  sUtes^  that  he  has  frequently  noticed  a  contracted  pupil  in 
alcoholic  amblyopia,  due,  probably,  to  an  affection  of  the  medulla 
oblongata,  possibly  fatty  degeneration,  Myosis  may  also  be  due  to 
paralysis  of  the  cervical  sympathetic,  resulting  from  injury,  from  pressure 
of  an  aneurism  of  the  carolidf  innominate,  or  aorta,  or  from  pressure 
of  enlarged  lymphatic  glftnda.  In  apoplexy  of  the  pons  Varolii  myosis 
is  present,  but  it  is  not  yet  certain  whether  it  ia  an  irritation  myosis  ||  or 
a  paralytic  myosis.^ 

Mj/driasis  may  be  caused  by  a  diseased  process  giving  rise  to  irritatioti 
of  the  pupil'dilating  centre  or  fibres,  or  by  paralysis  of  the  pupil-con- 
tracting centre  or  fibres. 

The  former  Is  termed  Irritation  (or  Spasmodic)  Mydriasis,  and, 
according  to  Leeser,  is  characterized  by  a  moderately  dilated  pupil, 
contracting  somewhat  to  light  and  on  convergence^  bat  not  dilating  on 
sensitive  or  psychical  stimuli ;  easily  dilated  ad  maximum  by  mydriatics, 
but  with  difBcuUy  contracted  ad  maximum  by  myotics.  The  latter  is 
called  Paralytic  Mydriasis,  and  in  it  there  is  a  moderately  dilated  pupil, 
reacting  to  sensitive  and  psychical  stimuli.  The  reaction  to  light  and  on 
convergence  varies  according  to  the  seat  of  the  lesion.  If  the  lesion  lie 
between  the  iris  and  the  pupil-contracting  centre,  the  direct  and  coa- 
seDsnal  reaction  to  light  is  wanting,  as  also  the  associated  motion  oa 
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cotivergence  of  the  visual  lines.  But  if  the  leBion  He  between  the  retinn 
Ikud  the  pupil-contracting  centre,  the  direct  contraction  to  light  is 
wanting,  while  the  consenBual  contraction,  and  that  on  convergence,  are 
retained*  In  either  case  the  pupil  can  be  dilated  ad  maximum  by  mydri- 
atics, but  not  contracted  more  than  to  medium  size  bj  myotics. 

Irritation  of  the  pupil  dilating  centre  and  paralysis  of  the  pupit-con- 
tracling  centre,  existing  simultaneously,  give  rise  to  maximum  mydriama. 
In  it  there  ia  absolute  immobility  to  stimuli  of  all  kinds,  except  to  strong 
myotics,  which  may  bring  the  pupil  back  to  the  normal  size. 

Irritation  Mydriasis  occurs: — a.  In  byperiemia  of  the  cervical  portion 
»f  the  spinal  cord  and  in  spinal  meningitis.  6.  In  the  early  stages  of 
new  growths  in  the  cervical  portion  of  the  cord,  c.  In  cases  of  intra- 
cranial  tumor  and  other  diseases  causing  high  intracranial  pressure, 
according  to  Raehlmann,  although  Leeser  points  out  that  these  may  also 
give  rise  to  paralytic  mydriasis,  d.  In  the  spinal  irritation  of  chlorotic 
or  ana3mic  people,  afler  severe  illness,  etc.  «.  Asa  premonitory  sign  of 
tabes  dorsalis.  /.  In  cases  of  intestinal  worms,  owing  to  the  stimulation 
of  the  sensitive  nerves  of  the  bowel,  and  sometimes  in  other  forms  of 
ptnlefltiDal  irritation,  g.  In  psychical  excitement,  e.  g,^  acute  maniat 
lelancholia^  progressive  paralysis  of  the  insane  (often  then  unilateral, 
with  myoais  in  the  other  eye). 

Unilateral  mydriasis  occorring  at  short  intervals,  now  in  one  eye  and 
now  in  the  other,  is,  according  to  von  Graefe,*  a  premonitory  sign  of 
mental  derangement.  Von  Graefe  observed  madness,  in  the  form  of 
manic  des  grandeurs,  to  come  on  some  months  afier  the  occurrence  of 
this  symptom. 

Paralytic  Mydriasis  (Iridoplegia)  may  be  due  either  to  a  paralysis  of 
the  papil-contracting  centre  or  as  the  result  of  the  stimulus  not  being 
conducted  from  the  retina  to  that  centre.  It  may  be  found  under  the 
former  circumstances  :  a.  Sometimes  in  progressive -paralysis,  where  at 
first  (here  was  myosis.  h.  In  various  diseased  processes  at  the  base  of 
the  bruin  affecting  the  centre  of  the  third  nerve,  c.  In  a  late  stage  of 
thrombosis  of  the  cavernous  sinus,  f  d.  In  orbital  processes  which 
cause  pressure  on  the  ciliary  nerves.  «,  In  glaucoma*  /.  In  cases  of 
intraocular  tumors  which  have  attained  a  certain  size. 

In  paralytic  mydriasis,  due  to  non-transmission  of  the  stimulus  of  light 
to  a  healthy  pupil  contracting  centre  and  nerves,  contraction  of  the  pupil 
will  take  place  only  on  convergence  of  the  visual  lines.  The  same  con- 
dition of  pupil  will  be  found  if  the  lesion  lies  in  the  course  of  Meynert's 


•Archirj\  Of.hthttf,  iii,  pt,  3,  p.  35«» 

f  Knupp,  Archivf.  OjJithal,,  xtv,  |»t.  I,  ji.  220. 
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fibres,  altlioagli  riBioa  maj  he  normal.  If  Ibe  lestoo  lie  In  the  centre  of 
▼iflion,  or  io  the  courm  of  the  flbret  coniiectitig  ibis  centre  with  Ihe 
corpora  qaadrigemina,  althaufh  absolute  amsQrosia  exist,  the  reaction  of 
the  pupil  to  light  will  be  perfect.  Paralytic  mydriwiia,  due  to  non-con- 
doction  of  light  8ti mat Qfi,  it  found  iu  most  cases  of  optic  atrophy. 

Professor  Damsch  has  noticed  *  a  marked  increased  of  the  hippns  of 
the  pnpil  in  certain  diseased  states,  namely,  multiple  sclerosis,  acute 
meningitis,  apoplectic  attacks  followed  by  secondary  tremor  and  spasms 
of  the  paralyzed  muscles,  and  in  neurasthenia.  He  is  inclined  to  liken 
the  hippus  in  these  cases  to  the  increase  of  the  tendon  reflexes,  while 
immobility  of  the  pnpil  would  be  the  homologue  of  loss  of  tendon-reflex. 
Yet  he  does  not  think  an  exclusively  reflex  origin  for  the  exaggerated 
hippns  can  be  adopted  in  these  cases,  as  it  continues  to  an  abnormal 
degree  even  when  all  reflex  irritation  is  avoided,  and  consequently  he 
concludes  that  an  increase  of  the  physiological  hippus  must  be  included  as 
a  cause. 


♦  Neurolog.  Centralbl.,  1890,  p.  258. 


CHAPTER  XII. 
GLAUOOMA* 

The  chief,  and  easetitial,  symptom  of  this  disease  is  locreased 
Intraocular  Tension— iucreased  hardness  of  the  eyeball — due 
to  over-fullnees  of  the  globe. 

There  is  Primary  Glaucoma  and  Secondary  Glaucoma* 

In  primary  glaucoma  the  increased  tension  curaea  on  with- 
out any  previous  recognizable  disease  of  the  eye ;  and  it  is 
with  it  we  have  mainly  to  do  in  this  chapter. 

In  secondary  glaucoma,  the  increased  tension  comes  on  in 
consequence  of  obvious  antecedent  disease  in  the  eye. 

Primary  Glaucoma. 

Of  primary  glaucoma,  commonly  called  "glaucoma,"  there 
are  two  great  kinds:  the  Non-inflammatory,  N  on -congestive, 
or  Chronic  Glaucoma;  and  the  Inflammatory,  Congestive,  or, 
more  or  less,  Acute  Glaucoma.  In  using  the  term  ''intiam- 
matory  "  here,  it  is  not  to  be  supposed  that  acute  glaucoma  is 
an  inflammation  in  the  strict  pathological  sense  of  the  terra, 
or,  if  so,  to  but  a  alight  extent.  The  term  is  employed  rather 
on  account  of  some  symptoms  which  are  present  (pain,  red- 
ness of  the  eyeball,  lachrymatiou),  and  which  we  are  wont  to 
see  with  inflammations  of  the  eye — symptoms  which  are 
wanting  in  chronic  glaucoma. 

Increased     intraocular     tension,    then,     is    the     chief    and 

*  From  y^avKoCf  ata-grun.    The  name  wag  giiren  to  the  diieaiie  by  the 

old  vrnters,  on  account  of  the  greentsb  reflectiou  obttLioed  from  the  pupil 
in  flome  cases.  But  this  greenish  reflection  is  aecn  in  other  difteased 
conditions,  and  therefore  is  not  churacterislic  of  j^iuncoma. 
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essential  symptom  of  glaucoma^  whatever  form  of  it  may 
come  before  us;  although  this  increased  tensioD  may  not  be 
present  m  the  same  degree,  or  indeed  at  all,  at  every  time. 

If  the  surgeon  place  the  tips  of  his  index  fiogers  close 
together  on  a  normal  eyeball,  and  make  gentle  pressure  with 
them  alternately,  he  will  observe  that  the  eyeball  pita  slightly 
on  this  pressure,  and  that  a  sensation  of  fluctuation  is  given 
to  the  fingera.  The  amount  of  this  pitting  or  fluctuation 
varies  accurding  to  the  degree  to  which  the  eyeball  is  filled 
with  its  humors,  and  also,  to  some  extent,  accordlag  to  the 
thickness  of  the  sclerotic  coat,  and  is  not  precisely  the  same 
in  every  normal  eye.  The  glaucomatous  eyeball  is  felt  to  be 
more  resi.«itant,  to  be  harder,  than  the  normal  globe. 

But  there  are  eyes  which  have  normally  a  low  tension,  i.  ^., 
below  the  average  normal  tension  ;  and  others  which  have  a 
tension  somewhat  above  the  average  normal  tension  ;  and,  in 
eyes  of  the  latter  class,  it  is  occasionally  difficult  to  decide 
whether  or  not  the  tension  is  abn<irmally  high,  especially  if 
there  happen  to  be  symptoms  which  might  be  due  to  high  ten- 
sion. If  it  be  a  tjuestion  of  one  eye  only,  then  a  comparison  of 
its  tension  with  that  of  its  fellow  decides  the  matter,  for  the 
physiological  tension  is  always  the  same  in  each  eye. 

Some  clinical  experience  is  necessary  before  the  surgeon  can 
appreciate  by  palpation  those  degrees  of  tension  which  are  jual 
above  or  just  below  the  normal,  and  no  other  method  is  equally 
satisfactory.  Tonometers  have,  indeed,  been  invented  for  the 
purpose,  but  for  ordinary  use  the  educated  fingers  are  to  be 
preferred. 

For  the  purposes  of  clinical  notation,  Sir  W.  Bowman  sug- 
gested some  signs,  which  have  been  very  generally  adopted. 
Normal  tension  he  indicated  by  the  letter  T,  slight  iu crease  of 
tension  =  T  +  1,  still  higher  tension  =  T  +  2,  while  T  -h  3 
indicates  stony  hardness  of  the  eyeball  In  the  same  way,  di- 
minished tension  is  T  —  1,  T  —2,  and  T  — -  3.  T  -f  ?  and 
T  —  ?  indicate  that  it  is  doubtful  whether  the  tension  be  slightly 
above  or  below  the  normal.     But  the  application  of  these  sym- 
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bols  to  the  varying  degrees  of  tension  rlepeiids  very  much  upon 
the  obaerver.  **-T  -f  2/*  for  instance,  will  not  always  convey 
preciaely  the  same  idea  to  every  surgeon. 

The  other  symptoms  of  glaueoraa  are  largely  due  tu  the 
increased  tension,  but  in  chronic  glaucoma  there  are  by  no 
means  so  many  symptoms  as  in  iicute  glaucoma.  Let  us?  now 
discuss  these  two  great  forms  of  primary  glaucoma  separate  I  y. 
And  first  as  to  Chronic*  ur  NoE-Iuflammatory,  Qlaucoma  (also 
known  as  Simple  Glaucoma,  as  Simple  C.'hronic  Glaucoma, 
and  as  Chronic  Non-Congestive  Glaucoma). — Sifwjttoma,     The 


Fig.  \\}2  {Ed,  Jaegrr). 
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«,  SclcmKe;  t-h,  •'h»)rold  .  r.  Uwt<c>a  ^  of.  Optic  oer»e;  ca,  TntervKglual  •imeo;  v.EjI' 
IornftHh«»uth  nt  Mic  optw?  iir.fv«.,  K,  Exeatallou  of  Lhe  (tftplllA;  M,  Marglu  of  lh« 
KxruvMlliin  ,  Ic,  Ijimlnai  rrlbmsn. 


trusioM  is  raij^ed,  Konietimes  the  eye  will  be  very  hard  (T  f  2, 
or  more),  ami  again  it  may  be  but  slightly  raiBcd  (T  -f  1)* 
Even  in  one  and  the  same  eye  the  tension  usually  varies, 
and  may  be  at  one  time  too  high,  and  at  another  almost, 
or  quite,  normal. 

The  external  appearance  of  the  eye  is  usually  quite  normal. 
and  the  pupil  reacts  well  to  light.  The  anterior  chamber  is 
sometimes  a  little  shallow. 

On  examination  with  the  ophthalmoscope  the  optic  papilla 
is  found  to  be  "  cupped."  The  optic  papilla,  being  the  wcake.st 
part  of  the  ocular  wall,  is  the  first  place  to  give  way  to  the 
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high  tension ;  and,  after  a  time,  it  becomes  depressed  ur 
cupped,  the  excavation  being  ufteii  deeper  than  the  outer 
surface  of  the  sclerotic,  and  the  lamina  cribrosa  being  pushed 
back  (Fig.  102).  This  cupping  of  the  papilla  i«  a  most 
important  sign  of  glaucoma,  and  differs  essentially  in  ai>» 
pearance  from  the  physiological  cupping  {vide  p.  78),  iQasmuch 
as  it  occupies  the  entire  area  of  the  papilla,  and  has  steep,  not 
shelving,  sides.     As  shown  in   Fig.  102,  the  walls  of  the  ex- 

Fifi.  103  {Kd,  Jaeffer). 
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cavation  are  often  hollowed  out,  and  the  ophthalraoaoopic 
effect  of  this  is  to  give  to  the  retinal  ve.$«els  the  appearance 
of  being  broken  off  at  the  margin  of  the  papilla  (Fig.  103), 
where  they  pass  around  the  overhanging  edge  of  tlie  ex- 
cavation and  become  hidden  by  it,  while  nn  th^  floor  of  the 
excavation  they  reappear. 

The  presence  of  an  excavation  may  be  recugni/A'd  ophthalmo- 
aeopicttllv  iu  the  examinatioi]  by  tht-  in<lirect   nietbo<l,  by  means 
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of  lateral  motions  of  the  convex  lens.  It  will  he  then  seen  that 
while  the  whole  fundus  seems  to  move  along  with  the  motion  of 
the  lens,  the  floor  of  the  excavation  apparently  moves  in  the 
same  direction,  but  at  a  slower  rate.  This  panillax  is  the  more 
marked  the  deeper  the  excavation.  The  phenomenon  is  ex- 
plained by  the  accompanying  figure  (Fig.  104).  If  o  be  the 
optical  centre  of  the  lens  bt-ing  uaed  in  the  examination,  and  6 
and  a  two  points  lying  one  behind  the  other,  the  inverted  images 
of  these  points  will  be  situated  at  b'  and  a\  The  line  a'  6'  lies 
in  the  visual  line  of  the  observer;  and,  if  the  lens  be  moved 

Fig,  104, 


upward  a  very  little,  so  that  the  optical  centre  comes  to  o\  the 
inverted  images  of  6  and  a  will  be  moved  to  b*  and  a'.  If  the 
observer  has  not  altered  his  poitit  of  view,  it  will  peem  to  liim 
that  the  point  b  has  made  a  more  exteusive  motion  than  the 
point  Oi  or  that  it  has  moved  more  rapidly  than  a,  and  has 
glided  between  a  and  the  observer.  Short  and  rapid  motions  of 
the  lens  from  side  to  side^  or  from  above  downward,  will  best 
ihow  the  parallax. 

In  the  upright  image  the  existence  of  an  excavation  may  be 

ascertained   by  observing  that  a   lens  of  a  dilferent  power  is 

required  in  order  to  obtain  a  clear  innige  of  the  margin  of  the 

papilla  and  of  its  floor.     The  depth  of  the  excavation  may  be 
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ealimated  by  noting  the  difference  between  these  two  leoae^; 
«.  7.,  if  the  general  fundus  of  the  patient  be  emmetropic,  ami 
the  emmetropic  observer  require  — 3  I)  to  gee  the  floor  of  the 
excavation,  the  depth  of  the  latter  is  about  1  mm.,  and  in  the 
same  proportion  up  to  10  D. 

Besides  being  cupped,  the  optic  papilla  becomes  atrophied 
from  the  pressure,  and  its  consequent  pallor  serves  to  aid  the 
diagnosis  between  this  and  physiological  excavation.  But  we 
meet  with  cases  in  which  the  optic  disc  is  cupped  and  pale,  and 
10  which  the  existence  of  increased  tension  is  doubtful  (vide  p. 
280).  And  here  sometimes  the  diagnosis  between  glaucoma  and 
primary  atrophy  of  the  optic  nerve,  with  cupping  of  the  disc, 
is  one  of  the  most  difficult  to  be  met  with^ — indeed,  it  must  some- 
times be  regarded  as  impossible.  The  examination  of  the  field 
of  vision  gives  no  help,  for  in  each  of  these  diseases  it  is  liable 
to  be  contracted.  Possibly  the  effect  of  a  myotic  on  the  intra- 
ocular pressure  may  assist  to  a  decision,  for  it  would  not  ma- 
terially influence  normal  tension,  while  it  would  reduce  abnor- 
mally high  tension.  Also  the  fact  that  iu  glaucoma  the  L.SL  is 
affected  and  the  L.D.  is  almost  normal,  while  in  optic  utruphy 
the  reverse  is  apt  to  be  found. 

Around  the  margin  of  the  ginycomatous  excavation,  especially 
iu  chronic  simple  glaucoma,  one  usually  sees  the  whitish  appear- 
ance termed  the  glaucomatous  ring  (Fig.  103),  which  is  said  to 
be  due  to  atrophy  of  the  choroid  from  pressure. 

A  pulsation  of  the  arteries  on  the  optic  papilla  may  be  often 
Doted,  or  if  not  present  may  be  easily  produced  by  very  slight 
pressure  with  the  tip  of  a  finger  on  the  eyeball,  because  blood 
can  only  be  forced  into  the^e  vessels  by  a  pressure  greater  than 
that  opposed  to  it.  Iji  the  normal  eye  there  is  00  arterial  pul- 
sation,— and  slight  pressure  with  the  tip  of  the  finger  would  not 
bring  it  on — for  the  tension  of  the  coats  of  the  vessels  is  greater 
than  the  intraocular  tension  ;  and,  therefore,  the  blood  passes  on 
in  a  continuous  strei^m  ;  but,  in  the  glauconiatous  eye,  the  intra- 
ocnlar  tension  opposes  so  great  an  obstacle  to  the  arterial  flow 
ihat  at  the  systole  alone  can  it  make  its  way  through. 
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Tterial  puluation  also  occurs,  although  rarely,  in  exophthal- 
mic goitre  (see  Chap.  XIX  )  and  it  occure  where  the  pressure  \u 
the  arteries  themselves  is  low  (weak  heart's  action,  ctc.)i 
although  that  in  the  vitreous  chamber  be  normal. 

The  acuteness  of  vision  is  dimiruVhed,  an*!  increasing  dimnees 
of  Bight  ia  the  only  symptom  of  which  the  patient  complains. 
j3e»ides  this,  the  field  of  vision  becomes  contracted,  in  conse- 
quence of  interruption  to  the  conduction  of  the  retinal  nerve- 
fibres  from  pregfureon  them  at  the  margin  of  the  depressed  optic 
papilla.  This  contraction  of  the  field  mii^t  always  be  examined 
For  by  the  recognized  methods.  It  commences  at  the  nasal  side, 
as  a  rule  ;  while,  at  the  same  time,  central  vision  is  lowered,  and 
later  oo  the  temporal  portion  of  the  fiehl  becomes  contracted, 
and  gratluully  absolute  blindness  is  brought  about. 

The  Light-Sense  in  glaucoma  is  defective,  both  as  regards 
L.  M.  and  L.  D„  or  else  only  as  regards  L.  M.,  which  is  much 
greater  than  normal. 

The  progress  of  the  disease  is  extremely  slow,  extending 
often  over  several  years,  and  ends  in  total  blindness  if  un- 
treated. It  usually  attacks  both  eyes,  butgenerally  one  of  them 
long  before  its  fellow.  Sometimes  chronic  simple  glaucoma, 
after  a  time,  takes  on  the  acute,  or  the  sub-acute,  form. 

Acute,  or  Inflammatory  Glaucoma.     (Also  called  Acute  Con- 
stive  Glaucoma) — In  this  form  the   increase   of  tension   is 
always  very  marked.     In  addition  to  this,  there  are  the  follow- 
ing nymptoms  : — 

Diminished  Depth  of  the  Anterior  Chamber,  from  pushing 
forward  of  the  lens  and  iris. 

Diminution  of  the  Refracting  Power  of  the  Eye,  by  reason 
of  the  nearer  approach  of  the  latter  to  a  globular  shape. 

Diminution  of  the  Amplitude  of  Accommodation  and  Anaesthe- 
sia of  the  Cornea,  owing  to  pressure  on  the  ciliary  nerves  a« 
they  pass  along  the  inner  surface  of  the  sclerotic. 

Opacity  of  the  C-ornea,  giving  its  surface  a  peculiar  **  steamy  " 
or  **  breatheii-on  "  appearance,  due  to  o?denia  of  the  corneal  tis- 
»ue  and  epithelium  by  infiltration  into  them  of  the  intraocular 
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fluids  froiu  high  tensiou.  A  similar  opacity  of  the  coroea  is 
sometimes  geen  in  iritis  and  indo-choruiditis,  and  in  interstitial 
keratitis. 

Indistinctness  of  the  Pattern  of  the  Iris,  similarly  due  to 
cederaa. 

Opacity  of  the  Aqueous  and  Vitreous  Hii mors. 

Dilatation  and  Immobility  of  the  Pupil,  the  result,  according 
to  some,  of  paralysis  of  the  ciliary  nerves,  but,  according  to 
others,  of  aniemia  of  the  iris  from  pressure  on  its  vessels.  The 
pupil  is  oval,  with  its  long  axis  vertical. 

The  Episcleral  Veins  are  large  and  tortuous,  owing  to  the 
pressure  on  the  vasa  vorticossB  preventing  the  discharge  by 
those  channels  of  the  choroidal  venous  blood,  which  must  then 
pass  off  by  the  anterior  ciliary  veins. 

Subjective  Appearances  of  Light  and  Color*  and  colored  halos, 
or  rainbows,  around  lamps  and  candles,  are  complained  of. 
Similar  appearances  are  sometimes  experienced  by  persons  suffer- 
ing from  chronic  conjunctivitis. 

A  very  marked  symptom  of  acute  glaucoma  is  Pain,  both  in 
the  eye  and  radiating  over  the  corresponding  side  of  the  head. 
This  pain  is  often  very  violent. 

Vision  is  greatly  affected,  and  the  field  of  vision  will  be  found 
contracted  in  cases  of  some  standing. 

The  optic  papilla,  when  the  media  are  sufficiently  clear  to 
admit  of  its  being  examinetl.  is  seen  to  be  cupped  if  the  disease 
has  continued  sufficiently  long  to  bring  about  this  change. 

In  acute  glauc^ima  we  recognise  certain  Fretnonitonj  Symp' 
tomtt,  viz. :  Sudden  diminution  of  the  amplitude  of  accoramo- 
dtttion,  evidenced  by  the  rapid  onset  or  increase  of  presbyopia 
and  the  consequent  necessity  for  the  higher  -f-  glasses  for 
near  work,  and  the  occasional  appearance  of  colored  halos 
Around  the  flames  of  lamps  or  candles,  with  attacks  of  foggi- 
ness  of  the  general  vision.  The  duration  of  one  of  these 
foggy  Attacks  may  be  from  a  few  minutes  to  several  hours. 
Such  attacks  are  apt  to  occur  after  a  sleepless  night  or  after 
.a    meal,  and    are    sometimes    accompanied   with    peri-orbital 
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paina,.  Slight  opacity  of  the  aqueous  humor  and  sluggishDeBS 
of  tJie  pupil,  with  some  dilatation,  are  present  during  an 
attack »  hut  afterward  the  eye  returns  to  its  noroial  condition 
and  remains  so  for  weeks  or  months,  until  another  similar 
attack  comes  on.  Such  a  premonitory  stage  may  last  a  year 
or  longer,  hut  cases  also  occur  in  which  there  is  no  premonitory 
stage. 

The  onset  of  Thr  True  Glaucomatmts  Att^Jtek  is  usually  at 
night.  It  is  accompanied  by  violent  pain  radiating  through 
the  head  from  the  eye,  by  pericorneal  injection,  chemosis,  and 
lachrymation.  The  aqueous  humor  is  cloudy,  the  anterior 
chamber  shallow,  the  iris  discolored,  and  the  pupil  dilated 
to  medium  size  and  of  oval  shape,  the  cornea  "  steamy " 
and  ansesthetic.  The  patient  frequently  complains  of  subjec- 
tive sensations  of  light,  and  vision  is  very  defective  or  may  be 
quite  wanting,  Vomiling  very  frequently  acconipaniea  acute 
glaucoma,  and  has  often  led  to  errors  of  diagnosis,  the 
patient's  ailment  having  been  taken  to  be  a  gastric  disease, 
while  the  ocular  symptoms  were  regarded  aa  accidental  coin- 
cidences, as  '*  a  cold  in  the  eye,"  "  neuralgia,"  etc. 

An   attack   such    a&    that   just   described    may,  to   a   great 

extent,  pass  away  in  the  course  of  a  few  days,  but  a  complete 

remission  of  all  the  symptoms  does  not  come  about.     Some 

lefect   of    central    vision    is   left,  or,  it    may   be,   some   slight 

'peripheral  defect  in  the  field   of  vision,  the  tension  does   not 

become  quite  normal  again,  and  the'  pupillary  motions  remain 

slightly   sluggish.     Another  acute   attack   of  glaucoma  comes 

on  in  the  course  of  some  weeks  or  months,  and  it,  too,  may 

away,  leaving  the  eye  iji  a  still  worse  condition  than  it 

found  it.     The    attacks  gradually  become  more  frequent,  and 

if,   in    the  intervals,  the   eye   be    examined,  the    cornea    and 

vitreous    humor    will    be    found    opaque,    the    optic    papilla 

cuppe<l,  and   an   arterial    pulsation    may   he    discovered.      At 

last  there  is  no  remission  from  the  attack,  the  violent  glauco^ 

latous  symptoms  become  permanent,  an<]  all  vision  i^  forever 

fiJestroyed. 
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Even  when  vision  has  been  destroyed,  the  high  tension  con- 
tinues and  gradually  produces  diaorganization  of  the  li^sueB 
of  the  eyeball  (glaucomatous  degeneration).  The  iris  becomes 
atrophied,  the  lens  becomes  opaque,  and  the  cornea  frequently 
ulcerates,  while  hemorrhages  are  apt  to  occur  in  the  anterior 
chamber.  In  time,  the  excessive  intraocular  tension  causes 
staph ylomatous  bulging  of  the  sclerotic  in  the  ciliary  region 
or  further  back,  and,  finally,  such  eyes  may  become  the  subject? 
of  acute  puruleot  choroiditis,  and  end  in  phthisis  bulbi. 

Acute  glaucoma  almost  always  comes  in  both  eyea,  either 
at  the  same  time,  or  with  an  interval,  it  may  be  of  weeks,  or  of 
months. 

The  reason  why  there  is  so  marked  a  diflerence  between  the 
symptoms  and  course  of  chronic  and  of  acute  glaucoma  is 
that,  in  the  former,  the  increase  of  tension  is  very  gradual, 
and,  therefore,  the  eye  becomes  accustomed  t*>  it,  while  in 
acute  glaucoma  the  increase  is  rapid  or  sudden,  and  the 
circulation  of  the  eye  has  not  time  to  accommodate  itself  to 
the  new  state  of  things. 

Glaucoma  Fulmiuans  is  the  name  given  by  von  Graefe  to  a 
form  of  the  disease  which  is  more  acute  than  the  ordinary 
acute  glaucoma  just  described.  It  has  no  premonitory  stage, 
and,  coming  on  with  all  the  symptoms  of  acute  glaucoma 
greatly  exaggerated,  does  not  remit,  and  causes  complete 
permanent  destruction  of  vision  in  the  course  of  a  few  hours. 
It  is  a  rare  form. 

Sabacute  Glaucoma.— This  form  ditfers  from  acute  glaucoma 
in  that  its  premonitory  stage  merges  gradually  inl*>  the  actual 
disease,  without  the  occurrence  of  an  acute  attack.  The  eye 
gradually  becomes  hard,  the  pupil  dilated,  the  anterior  chamber 
shallow,  the  aqueous  bumor  opaque,  while  the  cornea  is  "  steamy  ** 
and  aniiesthetic,  and  the  episcleral  veins  are  distended.  Oph- 
thalmoscopically  the  cupj^ed  <Usc  and  ptilsjiting  arteries  may  be 
seen  where  the  opacities  uf  the  media  perniit.  Vision  sinks, 
And  the  tield  is  contracted  toward  its  nasal  side.  The  progress 
if  the  disense  is  very  slow,  and  in  its  course  attacks  of  ciliary 
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tifuralgta  with  greater  increase  of  the  tension,  greater  opacity  of 
the  aijiieous  huiuor,  increase  of  the  corneal  opacity  and  anies* 
thesia,  and  further  ilimnesa  of  vision,  are  experienced. 

Theee  attacks  paFs  off  again  in  the  course  of  a  few  days  or 
hours,  leavinj^  the  eye  harder  and  blinder  than  before.  The 
subacute  glaucoma  84)ii]etirnes  takes  on  the  acute  form.  It  is 
liable  to  bring  about  the  same  glaucomatous  degeneration  of 
the  eye  as  d<ic8  the  latter. 

Eiiolotjy  oj  Gianroma.—Ohncoms,  h  a  disease  of  advanced 
life,  occurring  most  usually  after  fifty  years  of  age  and  rarely 
under  the  thirtieth  yenr.     Ii  is  not  peculiar  or  more  conimon  to 

Fig,  lOo. 


DiftgrummitOt  rcjirf-senifition  of  normftl  condiliorj. 

L  Atiifle  of  anieri'tr  cfi^mher  and  Ugamentam  p«ctliiiitutu.      r.    Cunul  o(  ScbteiQiu 

p.  VenoMi  plexus  of  Leber. 

any  one  constitution  or  temperament.  Anxiety,  sorrow,  and  in- 
fluences in  general  which  depress  the  spirits,  have  often  been 
noticed  to  precede  the  onset  of  acute  glaucoma. 

As  rcgarcis  the  Patkolotjy  of  Gtaueonui,  the  tlieory  which  of 
late  years  has  obtained  most  acceptation  owes  its  origin  to 
Max  Knies*  and  Adtdf  Weber,t  and  ia  known  as  the  Retention 
Theory,  These  obsiervers  ascertained  that,  in  glaucomatous 
eyes,  the  periphery  of  the  iris  lies  in  contHct  with  the  periphery 
of  ihi'  .".rri^'u  <  V'i'j:^.  I O'i  nnd    ('W',!  in  the  region  of  ih"  '''mhI  -.f 


^   i  uti  frfue/rx  An^hiVf  xxtu  pt.  'i,  \>,  108,  an<l  xxiit,  pt.  l',  p 
t  Ihid,^  xxiii,  pt,  Up.  1. 
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that  the  main  prediapoeing  cause  of  primary  glaucoma  is  an  in- 
sufficient space  between  the  margin  of  the  lens  and  the  structures 
which  surround  it ;  and  he  attributes  the  greater  liability  of 
elderly  people  to  the  progressive  increase  in  the  size  of  the  lens, 
which  he  has  proved*  to  occur  as  life  advances.  In  eyes  in 
which  the  circumlental  space  is  insufficient,  by  reason  either  of 
the  original  structure  of  the  eye — and  sraall  eyeballs,  as  Priest- 
ley Smith  has  shown,  as  specially  liable  to  primary  glaucoma,  a 
fact  often  demonstrated  by  the  small  size  of  the  cornea  in  the 
eyes  attacked — or  of  the  enlargement  of  the  leos,  any  condition 
which  tends  to  overfill  the  veins  of  the  head  and  uveal  tract  may 
initiate  an  attack  of  acute  glaucoma,  as  follows:  An  increase  in 
the  arnouut  of  blootl  in  the  uvea!  tract  must  be  compensated  by 
the  expulsion  of  some  other  fluid  from  the  eye — the  aqueous 
humor  filters  out  more  rapidly  at  the  angle  of  the  anterior 
chamber.  As  the  contents  of  the  chamber  diminish,  the  lens 
and  iris  move  forward  toward  the  cornea,  Now,  in  the  normal 
eye,  and  especially  in  the  youthful  eye,  this  compensation  ie 
effected  without  danger  to  the  angle  of  the  anterior  chamber, 
because  the  lens  is  comparatively  small,  the  circumlental  space 
large,  and  the  anterior  chamber  deep.  But  when  the  lens  and 
ciliary  processes  are  already  in  close  relation  to  each  other,  and 
the  anterior  chamber  already  shallow,  then  any  increased  full- 
ness of  the  uveal  tract  involves  danger  to  the  angle  of  the 
chamber.  The  turgid  ciliary  processes  find  insufUcient  space 
for  their  expansion;  they  are  carried  forward  together  with  the 
lens,  and,  pressing  upon  the  base  of  the  iris,  lock  up  the  angle 
of  the  anterior  chamber.  Thereupon,  the  further  escA[>e  of 
6uid  being  impossible,  high  tension  of  tlie  eyeball  is  estab- 
lbbed»  According  to  this  explanation,  then,  the  high  tension 
is  due  to  impeded  escape  of  the  intraocular  fluid,  not  to  hyper- 
secretion, and  depends  primarily  rather  upon  an  increase  in  the 
amount  of  blood  in  the  eye  than  on  an  excess  of  the  intraocular 
fluid.      Mr.  Priestley  Smith  considers  that  in  chronic  simple 


•  Trans,  Ophth.  Soc,  United  Kin^dom^  iii,  p.  79. 
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glaucoma  the  predispomng  causes  are  the  aame  as  in  acute  glau- 
coma, but  that  in  the  former,  the  vascular  disturbance  being 
gradual  and  sligbt,  the  vessels  adapt  themselves  to  the  slowly 
tticreasiog  pressure,  and  the  angle  of  the  anterior  chamber  is 
more  or  less  compressed,  but  not  tightly  closed. 

Von  Graefe*  believed  that  a  serous  choroiditis  lay  at  the  root 
of  the  disease,  which  he  thought  was  caused  by  exudation  of 
serous  fluid  into  the  vitreous  humor;  while  Donder8,t  von  Hip- 
pel  and  Griinhagen.J  and  others,  held  that  irritatiou  of  the  fitlh 
pair  of  nerves,  governing  the  secretion  of  the  intraocular  fluids, 
gave  rise  to  hypersecretion  of  those  fluids. 

Others,  again,  held  that  changes  in  the  sclerotic,  rendering  it 
rigid,  and  leading  to  some  shrinking  of  it,  caused  the  increased 
intraocular  tenninn. 

LaqueurS  believes  that  some  such  sclerotic  changes  produce 
obstruction  of  the  posterior  ways  of  exit  of  the  intraocular 
lymphatics,  namely,  those  which  pass  out  with  the  four  vawe 
vortico*a%  and  that  glaucoma  depends  largely  upon  this  obstruc- 
tion. 

Treatm*:nt — The  performance  of  an  iridectomy  is  the  means 
discovered  by  voii  Graefe,||  in  the  year  1857,  for  the  cur© 
of  glaucoma,  a  disease  which  had  hitherto  been  incurable. 
This  measure  held  an  undisputed  position  as  the  sovereign 
remedy  for  the  disease  until  a  few  years  ago,  and  even  yet 
has  not  suffered  much  from  the  competition  of  the  operation 
of  sclerotomy* 

To  Insure  the  success  of  an  iridectomy  for  glaucoma,  so 
far  as  possible,  it  is  uecessary:  1.  That  the  incision  should 
be  (peripheral,  i.e.,  as  far  back  in  the  corneo-sclerotic  margin 
as  is  compatible  with  the  introduction  of  the  knife  into  tho 
anterior  chamber,  and   with   the  avoidance  of  injury  to  the 


*  Archivf,  Ophthal.^  xv,  pt.  8,  p.  108,  and  ettewbere. 
\  Ibid.,  ix,  pt.  2,  p.  215.     J  /Wd.,  xiv,  pi,  H,  xv,  pt.  I,  and  x«i,  pU  I. 
I  Vun  Oraffe'it  Archie,  xxvi,  pU  2. 
Ardiief,  Opkthal.,  iii,  pt*  2,  p.  456. 


OLAUCX>MA. 


299 


ciliary  body.  2.  That  the  portion  of  iris  remove*!  shouUl 
be  wide,  r". c,  involving  about  one*fifth  of  the  entire  circum- 
ference of  the  iris  (see  p,  246  and  Fig.  98). 

It  19,  moreover,  important  to  withdraw  the  knife  \*i\ 
slowly  from  the  anterior  chamber  when  the  cor»eo-acl erotic 
section  ia  c^>mplete,  in  order  that  the  aqiieoua  humor  may 
flow  oif  gfradually,  and  the  occurrence  of  an  intraocular 
hemorrhage  from  the  sudden  reduction  of  tension  be  avoided. 
The  portion  of  irJ3  should  be  most  carefully  abscised, 
m  that  no  tag  of  it  may  remain  in  the  wound  and  liecome 
caught  in   the   cicatrix   in    the   course   of  healing.     Such   an 

jurrence  is  apt  to  produce  a  cystoi<l  cicatrix,  which  may 
"at  a  later  period  become  the  starting-point  of  irritation, 
and  even  of  serious  inflammation.  Some  operators  prefer 
voii  Graefe^d  cataract  knife  for  the  performance  of  the  opera- 
ti(m,  but  the  ordinary  lance-shaped  iridectomy  knife  is  the 
instrument  usually  employed.  For  the  purpose  of  retlucing 
the  intraocular  tension,  it  matter*  nothing  what  region 
of  the  iris  be  abscii^ed;  but,  as  a  rule,  the  U[>per  i^uadrant 
18  to  be  preferred,  for  there  the  retiulting  coloboma,  being 
covered  to  a  great  extent  by  the  upper  lid,  will  give  rise  to 
less  diflusion  of  light  than  in  any  other  p(»sition. 

Immediately  after  the  operation,  palpation  of  the  eyeball 
should  show  a  marked  diminution  of  tension.  When  this  is 
not  so,  the  prognosis  is  unfavorable.  Should  an  increase  of 
tension  occur  on  the  day  after  the  operation  it  is  of  no  c<^n- 
aecjuence,  as  it  passes  off  again  in  the  course  of  the  next  few 
succeeding  <lays.  Until  then  the  anterior  chamber  will  not 
he  restored,  and  we  see  cases  where  the  anterior  chamber  docs 
not  appear  for  a  week  or  more.  The  bandage  should  be  worn 
until  the  anterior  chamber  is  completely  restored.  1  do  not 
care  for  the  use  <if  est*rine  after  a  glaucoma  ojjeration,  as  I 
think  it  sometimes  pnaluces  iritis.  Von  Graefc  recommendiHi 
ibat  if»  immediately  utler  the  iridectomy^  the  intraocular 
tension  continue  high,  no  bandage  «hould  he  applied,  as  he 
believed   it  to  do   harm,  hut  advised  that  the  *'yelids  .should 
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Bimpty  be  kept  closed  with  a  strip  of  court  plaster.  The  pain 
for  some  time  afler  the  operatioD  is  coDsiderable,  but  may 
be  relieved  by  a  hypodermic  injection  of  morphia  in  the 
corresponding  temple. 

Very  rtccasiotially,  immediately  after  iridectomy,  although 
the  operation  may  have  been  faultlessly  performed,  the  case 
takes  what  we  call  a  *' malignant"  couii^e.  In  these  cases 
the  lens  seems  to  be  violently  pushed  forward,  blocking  the 
wound,  obliterating  the  angle  of  the  anterior  chamber,  and 
preventing  any  fluid  from  escaping  from  the  eye,  so  that  very 
soon  it  is  hard,  or  harder,  than  before.  This  complication 
seems  to  be  caused  by  the  retention  of  fluid  behind  the  lens, 
and  is  more  likely  to  occur  in  cases  of  chronic  simple  glau- 
coma than  in  the  acute  forms  of  the  disease. 

Unless  the  method  recommended  by  Adolf  Weber  for  these 
cases  be  employed  with  success,  all  such  eyes  are  inevitably 
lost,  are  apt  to  become  very  painful,  and  must  often  be  excised, 
Weber*  introduces  a  broad  needle,  or  a  Gracfe's  knife,  through 
the  sclerotic,  8  or  10  mm.  behind  the  outer  margin  of  the  cornea^ 
and  give^  the  blade  a  quarter  turn  on  its  axis^  so  as  to  make 
tlie  wound  to  gape.  At  the  same  time  he  applies  a  gradually 
incre^i^lng  pressure,  by  means  of  the  upper  lid,  on  the  centre  of 
the  cornea.  This  causes  fluid  to  escape  through  the  scleral 
wound  by  the  side  of  the  knife,  and  it  also  causes  the  lens 
to  go  back  into  ite  place,  with  restoration  of  the  anterior 
chamber.  The  pressure  on  the  cornea  may  be  maintained, 
with  advantage,  for  a  minute  or  somewhat  longer.  Mr. 
Priestley  Smith  speaks  highly  of  this  procedure,  but  T  am 
happy  to  say  I  have  not  had  the  necessity  to  resort  to  it» 

As  a  rule,  the  more  acute  the  form  of  glaucoma,  and  the 
earlier  in  the  disease  the  iridectomy  is  performed,  the  more 
favorable  is  the  prognosis  in  respect  of  the  result  which  may 
be  expected.  The  saving  of  normal  vision  can  only  be  looked 
for  in  those  cases,  chiefly  of  acute  form,  where  it  has  as  yet 


Von  Qro^t'i  Arehiv^  xxii,  1^  p.  86. 
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fallen  but  little,  or  not  at  all,  below  the  Dormal,  and  where 
the  coDtraction  of  the  field  has  barely  commeoced.  When 
the  disease  has  interfered  seriously  with  vision  (of  course  I 
do  uot  refer  here  to  the  eDornious  loss  of  sight  immediately 
attendant  upon  an  attack  of  acute  glaucoma,  for  this  is  usually 
restored),  we  should  not  expect  more  than  the  reteudon  of  the 
status  in  fpto.  But  our  prognosis,  even  in  this  respect,  should 
be  most  guarded,  especially  in  chronic  simple  glaucoma, ■ 
when  the  contraction  of  the  field  is  found  to  have  approached 
ch^se  to  the  fixation  point,  although  central  vision  may  be 
fairly  good.  Because,  in  such  cases,  while  the  iridectomy 
may  prove  successful  so  far  as  reduction  of  tension  ia  con- 
cerned, yet  the  contraction  of  the  field,  Le.t  the  progress  of 
the  atrophy  of  the  optic  nerve,  k  oflen  not  arrested,  andfl 
shortly  aflerward  may  be  found  to  engulf  the  centre  of 
vision.  I  go  so  far  as  to  think  that  in  such  cases  any  opera* 
tion  Is  liable  rather  to  hasten  than  to  retard  the  blindness. 
and  I  therefore  never  operate  on  them.  It  may,  indeed, 
be  stated,  that  while  the  result  obtained  from  iridectomy 
in  acute  and  subacute  glaucoma,  on  the  bases  above  laid 
down,  can  be  regarded  as  amongst  the  most  satisfactory  in 
the  whole  range  of  ophlhaimology,  in  chronic  simple  glau- 
coma iridectomy  does  not  act  with  the  same  degree  of  success, 
and  the  prognosis  should  therefore  be  guarded  in  these  cases. 

In  coses  of  acute  or  subacute  glaucoma,  it  has  frequently 
been  observed  that  shortly,  even  within  a  few  hours^  afler-S 
the  performance  of  the  iridectomy  the  other  eye,  previously S 
healthy,  or»  at  most,  atfected  with  but  slight  premonitory 
symptoms,  is  attacked  with  glaucoma.  It  is  probable  that 
this  is  due  to  dilatation  of  the  pupil,  with  crowding  of  the 
iris  into  the  angle  of  the  anterior  chaml>er,  in  consequence 
of  confinement  in  the  dark  room. 

It   may  here   again    (^vule   p.  238)    be   stated   that   the  ub6 
of  atropine,  or    of   anj  other  mydriatic,  in   an    eye   with 
tendency  to  glaucoma,  is  liable  to  bring   on   an  acute  attac 
of  the  disease,  and  must  be  carefully  avoideil  in  such  cJises. 

If  the  tension  be  not  relieved  by  the  iridectomy,  a  suppl 
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meotal  iridectoray  raay  be  performed  after  a  time,  aud  von 
Grttefe  recommeDded  that  it  should  be  placed  ut  the  opptisile 
aide  of  the  pupil  from  tlie  first  coloboma. 

The  Mode  uf  Action  of  the  Opertttiotj  is  i)i>t  clearly  known. 
Von  Graefe  at  one  time  believed  it  to  act  by  diminution  of 
the  aecretitig  surface  of  the  intraocular  fluids.  De  Wecker* 
and  Stellwagt — even  previously  to  the  formulation  by  Knies 
and  Weber  of  the  retention  theory  of  glaucoma  already  referred 
to — held  that  the  cure  depended,  not  on  the  removal  of  the 
|Mjrtion  of  iris,  but  on  the  incision  in  the  corneo- sclerotic 
margin,  or  rather  on  the  nature  of  the  cicatrix  resulting 
from  that  incision.  They  maintained  that  this  cicatrix  was 
formed  of  tissue  which  admitted  of  a  certain  amount  of  fiU 
'tration  through  it  of  the  intraocular  fluids,  and  that  in  this 
way  the  intraocular  tension  was  kept  down  to  the  norfual 
standard.  This  theory  has  gained  support  from  that  of  Knies 
aufl  Weber. 

Priestley  Smith  has  satisfied  himself  that  in  a  large  number  of 
successful  iridectomies  the  success  is  due  to  a  permanent  corneo- 
scleral fistula—not  merely  a  filtration  cicatrix— having  been 
formed.  The  same  view  is  held  by  Treacher  Coll  ins  J  who 
finds  that  this  permanent  gap  is  maintained  by  a  prolapse  of  a 
fold  of  iris  into  the  wound.  The  latter  author,  indeed,  entirely 
and  definitely  discards  the  fiitration-cicatrix  theory,  for  which  he 
considers  there  is  no  evidence.  In  those  casea  where  a  fistula,  as 
described,  ia  not  formed  by  the  operation,  Treacher  Collins  oon* 
sidera  that  the  obstruction  becomes  freed,  either  by  the  iris 
being  torn  away  at  its  thinnest  part,  that  is,  its  extreme  root, 
thus  leaving  a  large  portion  of  the  filtration  angle  open  for 
drainage,  or  by  the  escape  of  the  aqueous  and  drag  on  the  iris^ 
incidt^nt  on  the  iri<lectomy  being  sufficient  to  dislodge  the 
periphery  of  an  iris  which  has  only  recently  come  into  apposi- 
tion with  the  coraea. 


♦  Betiekt  (kr  Ophihal.  (tuellscK  su  Heidelberg,  1869. 
t  Der  Iniraoculare  Druck^  etc.    Vienn*,  1868- 
X  Roy.  lond.  Ophthal.  Bi^tp,  Rep,,  Dec,  18U1. 
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De  Wecker,  Htellwag,*  and  Quagliiiof  sought  to  proiluce  the 
^orneo-scleral  filtraLioii-cicatrix  without  the  removal  of  a  portion 
t)f  iris.  The  peripheral  position  of  the  woiiml.  however,  ren- 
dered the  proceeding  difficult  or  impossible,  owing  to  the  ten- 
deiicy  to  prolape  of  the  iria  which  necressarlly  existed.  The 
introduction  of  eserine  into  ophthalmic  practice  at  last  enabled 
de  Wecker  to  place  the  operation  on  a  surer  footing,  as  the 
myosis  produced  by  iuBtiilatiou  of  a  solution  of  this  drug  into 
the  eye  insured  the  operator*  to  a  great  exteot,  against  the 
danger  of  prolapse  of  the  iris,  and  hence 

ScUroiomi/,tLs  the  operation  is  called,  has  come  to  be  cultivated 
as  a  method  for  the  relief  of  glaucoma,  and  has  proved  useful  as 
such.  It  has  hitherto  been  employed  more  in  chronic  simple 
glaucoma,  a  form  in  which,  as  I  have  stated,  iridectomy  is  less 
satisfactory  than  in  acute  or  subacute  glaucoma.  Care  must  be 
taken  that  the  pupil  is  contracted  to  pinhole  size  or  nearly  so, 
when  the  operation  is  about  to  be  performed,  as  otherwise  the 

inger  of  prolapse  of  the  iris  is  very  great.     In  those  cases  where 

srine  will  not  produce  a  sufficient  myosis,  sclerotomy  should 
certainly  not  he  performed. 

Priestley  Smith  and  Treacher  Collins  explain  the  cure  by 
sclerotomy  in  the  same  way  as  they  <io  that  by  iridectomy. 

The  instrument  used  for  performing  the  operation  is  von 
Graefe's  cataract  knife.  A  speculum  having  been  applied  and 
the  eyeball  fixed,  the  point  of  the  knife 
is  entereti  into  the  anterior  chamber 
through  the  corneo-sclerotic  margin  at  a 
point  of  ita  circumference  corres|K)nding 
to  that  selected  for  the  puncture  in  cata- 
ract  extraction,  but  1  mm.  renjovetl  from 
the  corneal  margin,  as  represented  at  a  in 
Fig.  107.    The  counter-puncture  is  made  at  a  |>oint  (b)  corr«* 


Fig.  107. 


*  lirrieht  der   Ophthal,    GesdUch,   zu   Heidelberg, 
Oeulaire,  p.  212*     Paris,  1879. 
fAnmli  di  Ophthalmologia^  i,  pt,  2,  p.  20O,  1871, 
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gponding  to  this,  at  the  other  side  of  the  anterior  chamber. 
With  a  sawing  niotioD  of  the  koife  the  section  is  enlarged 
upward,  until  only  a  bridge  of  tissue,  about  3  mm.  broad, 
reniaina  at  c^  and  this  is  left  undivided,  the  better  to  guard 
against  prolapse  of  the  iris.  The  knife  is  now  slowly  withdrawn 
from  the  eye,  care  having  been  tirst  taken  that  the  aqueous 
humor  is  thoroughly  evacuated,  which  can  be  effected  by  tilting 
the  edge  of  the  knife  slightly  forward,  ao  as  to  make  the  lips  of 
the  wound  gape  Bomewhat.  If"  tiie  pupil  be  rjuite  round  at  the 
conclusion  of  the  operation,  the  bandage  may  be  applied,  a  drop 
of  solution  of  eserine  having  been  first  instilled.  But  if  the 
pupil  be  oval  or  of  other  irregular  shape,  a  tendency  to  prolapse 
of  the  iris  is  indicated,  and  the  hard  rubber  or  silver  spatula 
should  be  introduced  into  the  anterior  chamber,  to  restore  the 
pupil  to  its  normal  shape  by  gentle  pus-hJug  of  the  iris.  If  there 
be  an  actual  prolapse  of  the  iris,  an  attempt  may  be  made  to 
repose  it  with  the  spatula,  but  should  this  nut  prove  satisfactory, 
the  prolapse  is  to  be  abscised  with  scissors,  thus  turning  the 
sclerotomy  into  an  iridectomy. 

The  Treatment  of  Qlaucoma  by  Myotica. — Eserine  and  pilocar- 
pine as  eye-drops  in  two  per  cent,  solutions  often  have  the  power 
of  reducing  glaucomatous  tension.  This  power  depends  on  the 
contraction  of  the  pupil  and  consequent  drawing  away  of  the  base 
of  the  iris  from  the  angle  of  the  anterior  chamber,  and  if  the 
myotic  does  not  contract  the  pupil  greatly  it  will  not  reduce  the 
tension.  Cases  of  acute  glaucoma,  brought  on  by  the  injudicious 
use  of  atropine^  may  frequently  be  completely  and  permanently 
relieved  by  a  myotic  instilled  a  few  times.  In  acute  glaucoma, 
of  the  ordinary  type,  the  use  of  a  myotic  in  the  premonitory 
Btage  will  often  postpone  the  true  glaucomatous  attack,  and  even 
sometimes  relieve  the  latter  for  the  time,  but  the  myotic  treat- 
ment cannot  produce  a  radical  cure,  and  it  should  only  be  used 
to  preserve  the  health  of  the  eye  until  the  operation  is  per- 
formed. In  chronic  simple  glaucoma,  also,  myotics  bring  down 
the  tension  if  they  contract  the  pupil,  and  may  be  used  in  those 
cases  where  the  patient  will   not  submit  to  an  operation,   or 
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ere  an  operatioa  iti  the  fellow  eye  has  not  resulted  satisfac- 
torily, or  where  an  operation  is  contraindicated  by  a  very  con- 
tracted field.  The  antiglauconiatous  action  of  the  myotic  only 
tasbs  80  long  as  the  pup!)  is  contracted,  and  if  the  pupil  cannot 
be  contracted  oo  such  action  is  to  be  looked  for. 

In  the  myotic  treatment  of  glaucoma,  Priestley  Biniih  recom- 
mends the  combination  of  cocaine  with  the  myotic,  in  such  pro- 
portions (say»  about  i  per  cent,  of  cocaine  to  one  per  cent^of  the 
myotic)  that  the  myotic  will  have  the  mastery  over  the  pupil. 
For  although,  like  every  dilator  of  the  pupil  when  used  alone, 
cocaine  may  promote  high  tension,  yet  as  it  has  the  powers, 
invaluable  in  glaucoma,  of  contracting  the  ciliary  blood-vessels 
and  of  diminishing  thesensibility  of  the  ciliary  nerves,  and  when 
used  in  the  foregoing  manner  the  advantage  of  each  drug  may 
be  obtained  without  any  of  the  disadvantages  of  either. 

It  may  be  here  once  more  stated  that  while  myotics  poasesa 
the  power  of  reducing  glaucomatous  tension,  atropine  and  all 
mydriatics  used  alone  bring  on  glaucoma  where  there  is  already 
a  tendency  to  it.  In  all  old  people,  therefore,  before  atropine  is 
used,  it  is  well  to  ascertain  that  the  tension  is  not  too  high. 

Treatment  of  Painful  Blind  Glnueomaiom  Eyes, — Eyes  blind 
of  acute  glaucoma  may,  as  I  have  stated,  continue  to  be  painful, 
and  may  in  this  way  render  the  patient's  life  very  miserable. 
Iridectomy  is  very  commonly  performed  to  relieve  the  pain, 
although  all  hope  of  restoration  of  sight  is  lost,  but  the  operation 
sometimes  fails  in  its  object  Neurectomy  (Chap.  X,  p.  270) 
seems  to  offer  a  more  certain  result,  and,  of  course,  enucleation  or 
evisceration  would  have  the  same  effect. 


Secondary  Glaucx)ma. 
In  addition  to  the  different  forms  of  primary  glaucoma  above 
describefl,  we  find,  as  already  stated,  that  high  tension  occur*  aa 
a  sequel  of  diseaaed  conditions  previously  existing  in  the  eye. 
There  are  several  different  diseased  states  which  are  liable  to 
become  complicated  with  glaucomatous  tension,  but  it  should  be 
clearly  understood  that  iu  almost  every  instance  the  immediate 
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cMoae  (A  iKe  bi^h  teosioa  m  tke  Mae  as  io  ^nwmxj 
ttmmeXy,  a  cJoMire  of  the  angle  of  U>e  anlerior  diaaiber.  TW 
following  ftfe  lli€  diief  oi>aditMMti  wbidi  are  liable  to  lead  to  mtc- 
oadary  glaoeoaia : — 

a.  Coaplete  Foilerior,  or  Ring  dfiiediui  {wide  pu  236).  Ha 
trii,  Mng  pMiiad  Ibnrartl  bj  tli«  aqueow  InuBor  pem  ap  behind 
it  la  ibe  posterior  part  of  ibe  aqoeoiM  ebambcr,  it  pruwd  tig^Mif 
agatJiit  the  cornea  and  oblberatei  the  aagle  of  tbe  anterior 
duMober  and  the  wajrt  of  exit*  An  indeetomj  relieres  tbe  bigb 
tentioD  here. 

h.  Perforating  Woanda  or  UiGeta  of  the  Cornea,  followed  hj 
iocarceratioo  of  tbe  trb  in  the  resulting  cicatrix*  Tbe  iris 
being  'Irawn  taulfy  t/>ward  tbe  cornea,  a  large  portion,  or  tba 
wKolfj,  of  the  filtration  angle  majr  be  cloeed  by  it  An  irideo- 
tomj  is  indicated.  Lang  divides  anterior  sjnecbtse  bj  means  of 
bis  twin  krtivei. 

e.  I >iii location  of  the  Crystalline  Lens  into  the  Anterior 
(Jhatnl>er.  llerii  the  nortn&l  flow  of  the  intraocular  fluids 
ihrough  thtt  pupil  {vvle  p.  2dB),  on  its  way  to  tbe  BUration 
nnglis  IK  nrrcsted  by  reajHjn  of  the  presence  of  the  lens  in  tbe 
anterior  chamber.  The  onward  current  theu  presses  tbe  iris 
a^airmt  the  pfjsterior  surface  of  the  lens,  and  its  periphery, 
which  ii  uiiHUfyported  by  tbe  lens,  against  tbe  periphery  of  the 
cornea,  and  in  this  way  tbe  angle  of  the  anterior  chamber  is 
cl(>»c<L     Here  the  lens  must  be  removeil  from  the  eye. 

d.  Lateral  ("traumAtic)  Displacement  of  the  Crystalline 
liCtis.  The  lens,  being  pushed  iu  between  the  ciliary  processes 
and  the  vitreMus  humor,  drives  the  root  of  the  iris  forward 
against  Uie  cornea  at  thai  place*  while  in  other  parts  of  the  cir- 
curofercncfi  tlu*  tlii*pliiced  vitreous  act^  in  the  same  way.  In 
tboso  case*,  too,  tht^  lcn«  must  be  removed. 

<t.  Injury  of  the  Cryitalline  Lens  {mU  Chap.  XIII }.  Tbeswell- 
isk^  luns  pushej^  the  iria  forward  against  the  angle  of  the  anterior 
dumibor.     Kvacuation  of  the  swelliug  lens  should  be  performed* 

J,  AiUv  Cataract  Extraction.  For  explanation  of  this  see 
Chitp.  XIIL 
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ff.  Intraocular  Tumors  {vide  p.  257),  The  growth  of  the 
tutuor  gives  rise  to  a  transudation  of  serum  from  the  choroiil, 
wliich  detaches  the  retina^  and  after  a  time  pushes  the  lens,  the 
ciliary  processes,  and  the  iris  forward,  and  thus  closes  the  filtra- 
tion angle. 

h,  Seroug-t'jclitis,  or  Iritiss.  Here  the  filtration  angle  is  not 
closed.  Mr.  Priestley  Smiih  thinks  that  the  increased  tension  is 
due  to  dimiDisbed  filtration-power  of  the  eye,  and  perhaps  hy 
tissue  changes  around  the  titration  angle. 

Another,  and  very  peculiar,  form  of  secondary  glaucoma 
is: — 

Hemorrhagic  Glaucoma.— Retinal  hemorrhages  of  the  ordi- 
nary type  are  sometimes  followed,  a  few  weeks  later,  by 
increased  intraocular  tension,  which  generally  assumes  the 
symptoms  of  acute  or  subacute  glaucoma,  and,  more  rarely, 
tboye  of  chronic  simple  glaucoma.  A  satisfactory  explanation 
for  these  cases  has  not,  so  far  as  I  am  aware,  been  offered. 
When  such  a  glaucoma  has  become  pronounced,  it  is  not 
usually  possible  to  distitiguisli  it  from  a  primary  form  of  the 
disease, 

TrffUment. — ^Iridectomy  in  hemorrhagic  glaucoma  is  more 
likely  to  do  harm  than  good,  the  operation  being  almost  inva- 
riably  followed  by  fresh  intraocular  hemorrhages  and  by  a 
further  increase  of  tension.  Sclerotomy  is  said  by  some  to  act 
with  fairly  good  results  in  hemorrhagic  glaucoma.  The  myotic 
treatment  is  [wwerless. 


Congenital  HvuROPirrHALMoe, 
dso  known  as  Buphthalraos,  and  Cornea  Globosa,  is  a  disease  of 
irly  childhood,  of  which  the  incipieut  stages  are  believed  to 
be  intra- uterine.  The  cornea  becomes  enormously  enlarged  in 
diameter^  the  anterior  chamber  deep,  the  iris  trembling,  and 
the  aclerotic  thinned.  Increase  of  tension,  often  attended  \jiih 
severe  pain,  and  cupping  of  the  optic  papilla  are  usually  pres- 
ent.    The  disease  is  regarded  as  a  secondary  glaucoma,  although 
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it  is  bj  no  meaiu  certain  that  it  should  not  rather  be  consid- 
ered as  a  form  of  primary  glaucoma  occurring  in  young 
children. 

Treatment. — ^Iridectomy  and  sclerotomy  are  alike  followed  by 
disastrous  results  in  this  disease.  The  myotic  treatment  is  the 
only  one  applicable,  and  in  a  few  cases  it  arrests  the  disease. 


CHAPTER  XI I L 
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Oataracif  by  which  is  meant  an  opacity  of  the  lens,  may  be 
said  to  be  the  only  disease  of  this  part  of  the  eye.  Cataract 
may  be  complete,  i.f.,  occupyiug  in  its  final  stage  the  whole, 
or  nearly  the  whole,  of  the  lens;  or  partial, t. e.,  occupyiog  otily 
part  of  the  lens,  and  with  little  or  no  tendency  to  extend  to 
I  other  parts  of  it. 

Complete  Cataracts. 

Of  these  the  most  common  is  Senile  Cataract.  It  occurs 
in  persons  of  over  fifly  years  of  age,  rarely  in  those  under 
forty-five  years  of  age. 

Prog^rcM,  Pathogen*^,  and  Miology  of  Setiile  Cataract  In 
commencing  or  incipient  senile  cataract,  the  opacity  is  found 
in  the  cortical  layers  of  the  lens,  especially  at  its  equator, 
and  in  the  latter  position  can  oA.en  only  be  detected  with 
transmitted  light  from  the  ophthalmoecope  mirror,  or  with 
oblique  light,  even  when  the   pupil   is   dilated   with   atropine. 

lis  opacity  takes  the  form  of  lines,  or  of  triangular  sectors 
of  which  the  bases  are  toward  the  equator  of  the  lens,  while 
the  apicea  are  toward  ita  centre.  These  lines  and  sectors  look 
black  with  transmitted  light,  but  gray  with  oblique  light,  and 
between  them  clear  lens  substance  is  present.  Or,  incipient 
cataract  may  first  appear  as  a  diffuse  opacity  in  the  layers  sur- 
rounding the  nucleus  of  the  lens.  Or,  the  opacity  may  com- 
mence both  near  the  equator  and  around  the  nucleus  at  about 
the  same  time.  Or,  again,  the  opacity  may  in  the  beginning  be 
disseminated  through  the  cortex  in  the  form  of  fiocculi,  dot«, 
and  lines.      In    some   cataracts,    in    a    very    incipient    stage^ 
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there  are  no  absolute  opacities;  but,  with  weak  transmitted 
light,  I.  e.,  from  a  plane  mirror,  numbers  of  fine  dark  lines  will 
be  seen  in  the  lens,  which  vanish  and  reappear,  ac<;ording  as  tha 
ixicideDce  of  the  light  k  altered,  while  a  little  later  on  true  opaci- 
ties make  their  appearance.  Gradually  the  cataraci  extends  to 
other  part^  of  the  lens^  uulil  the  whole  cortical  portion  is  opaque. 

In  senile  cataract  the  very  nucleus  itself  does  not  become 
cataractous,  although  it  is  usually  sclerosed.  Scfen^sis  of  the 
nucleus  of  the  lens  is  a  physiological  condition  of  advanced 
Hie,  and  will  be  found  in  many  an  eye  where  there  is  oo 
cataracL  It  gives  to  the  non-cataractous  lens,  as  seen  with 
a  dilatetl  pupil  or  with  focal  illumination,  a  peculiar  smoky 
appearance,  which  is  often  mistaken  by  inexperienced  persons 
for  cataract;  but  examination  wiih  transmitted  light  will 
show  that  there  is  oo  opacity.  When  a  senile  cataract  has 
become  complete,  the  sclerosed  nucleus  imparts  to  its  centre 
a  brownish  or  yellowish  hue,  while  the  other  parts  of  the 
leos  are  of  a  grayish  white.  Aa  a  rule,  the  raoet  peripheral 
layers  of  the  cortex  are  the  last  to  become  opaque.  Ac- 
cording as  the  lens  becomes  opaque,  it  swells  somewhat, 
and  the  anterior  chamber,  cousec]uently,  becomes  a  little 
shallower. 

Until  the  whole  cortex  is  opaque,  a  clear  inierral  will  be 
present  between  the  iris  and  llie  ealaractous  part,  and  oo 
examination  with  the  oblique  light  a  shadow  of  the  iris  will 
be  thrown  on  the  cataractous  part  at  the  side  from  which 
the  light  ODfuea,  and  the  cataract  in  this  way  b  prored  to 
be  immature.  If  the  whole  cortical  subaunce  be  opaques  the 
•thickneas  of  the  capsule  alone  will  iolecTeiie  Wiweefi  the 
pupillary  margin  and  the  opacity.  lo  additioo  to  this  ex- 
aiDinalioo  with  the  focal  lights  the  pupil  should  be  dilated, 
tad  the  lens  examintHi  by  traoneiliied  light  from  the  ophthal- 
iBcneope  tairror,  when  a  completely  o{mu]im  cataract  sbMild  per- 
mit of  90  red  reflectinii  being  olvtaiMd  ta  ,«ij  dinetMNi  from 
the  ftandos  ocnlL 

As  «MMi  aa  the  whole  oT  the  cottkmJ  «ib»tsii«e  haa 
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opaque,  the  swelling  of  the  leiig  begins  to  subside,  nml  the  anterior 
jhanjber  finally  regains  \U  normal  depth.  If  there  be  no  glitter- 
ing sectors  in  the  cortex,  the  cataract  \&  now  *'  mature,"  or  "  ripe  ' 
for  operation,  i  «,,  if  an  extraction  operation  be  now  undertaken, 
it  is  possible  to  deliver  the  lens  in  its  entirety ;  whereas,  prior 
to  this  stage,  some  cortical  substance  would  have  been  liable  to 
adhere  to  the  capsule,  and  be  left  behind. 

But  a  cataract  is  immature,  despite  the  absence  of  shadow  from 
the  iris,  of  the  illuminable  pupil,  and  even  though  the  anterior 
chamber  be  of  normal  depth,  if  the  cortex  present  well-pmrked, 
glittering  sectore.  The  glitter  of  the  different  sectors  varies  with 
the  angle  of  illumination,  so  that  the  surface  appears  faceted. 
In  such  a  lens  there  are  thin,  transparent  flakes,  as  well  as  op«que 
flakes,  close  beneath  the  capsule  ;  and,  if  extraction  be  undertaken, 
the  former  are  very  apt  to  remain  within  the  eye  in  spite  of  every 
effort  to  remove  them.  A  few  months  later  the  sectors  lose  their 
sharp  contour,  break  down,  and  finally  disappear.  We  can  then 
depend  upon  the  exit  of  the  whole  cataract. 

Yet  I  will  not  deny  that  in  persona  over  sixty  years  of  age, 
in  whom  the  nucleus  is  usually  large,  many  a  cataract  can  b« 
completely  removed  which  does  not  quite  come  up  to  the  standard 
of  maturity  just  laid  down,  and  at  that  time  of  life  I  would  not 
hesitate  to  operate,  without  wailing  for  absolute  maturity,  if  the 
patient  were  materially  incomraoiied  for  want  of  sight. 

The  foregoing  is  the  mi»st  common  course  of  events  in  the 
progress  of  a  senile  cataract,  but  there  is  a  rather  rare  form  of  it, 
in  which  total  opacity  of  the  cortical  layers  never  docs  come 
about.  In  this  form  the  lens  is  occupied  by  radiating,  linear 
opa<'ities  up  to  the  very  capsule,  but  between  these  opaque  linee 
there  are  clear  intervals,  which  may  even  admit  of  the  fundus 
oculi  being  examined,  although  dimly,  and  which  allow  of  a 
certain  amount  of  sight. 

After  the  stage  of  maturity  a  cataract  gradually  g*>e3  on  to  be 
hypermature.  Here  one  of  two  changes  takes  place.  Kitlier  the 
cortical  substance  breaks  down  and  becomes  fluid,  the  nucleus 
retaining  its  consistency  and  gravitating  to  the  lowest  part  of  the 
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capsule  (Morgagniao  cataract),  or,  more  commonly,  the  cortical 
substance  dries  up,  as  it  were,  and  finally  comes  to  form,  with  the 
oucleus,  a  bard,  flat  disc.  Accompauying  these  changes  in  the 
lens  substance  are  cbaoges  in  the  epithelium  lining  the  inner  sur- 
face of  the  anterior  capsule^  which  result  in  a  thickening  of  the 
capsule.  In  a  Morgagnian  cataract  the  fluid  cortex  finally  under- 
goes absorption,  and  the  anterior  and  posterior  capsules  corae  in 
contact  (caLaracta  membranacea). 

The  investigations  of  Priestley  Smith*  have  shown  that  a 
diminished  rate  of  growth  of  the  lens  precedes  the  formation  of 
cataract;  and  it  h  held  that  the  cataractoua  process  in  the  senile 
lens  b  the  result,  in  the  first  instance,  of  a  rapid  sclerosis  and 
shrinking  of  the  nucleus.  If  the  process  of  sclerosis  and  shrinking 
be  very  gradual,  cataract  does  not  appear,  because  the  cortical 
layers  of  the  lens  have  time  to  accommodate  themselves  to  the 
altered  slate  of  things ;  but,  if  the  shrinkage  be  rapid,  the  cortical 
layers  canntjt  so  rapidly  accommodate  themselves,  and  then  the 
fibril  lie  of  these  layers  become  separated  somewhat  from  each 
other,  and  fluid  collects  in  the  interspaces.  This  fluid  it  is  which 
causes  the  disintegration  of  the  lens  substance,  gradually  leading 
to  opacity  of  the  whole  lens.  As  the  opacity  increases,  more 
fluid  is  present  in  the  lens,  and  it  is  this  which  causes  the  swelling 
of  the  lens  already  referred  to.  When  the  whole  cortex  has 
become  opaque,  the  fluid  contents  begin  to  dimiuish  and  the  lens 
returns  to  its  normal  size.  Senile  cataract,  then,  is  entirely  a 
local  process,  and  is  not  dependent  on  any  disordered  state  of  the 
general  health. 

The  dimensions  of  the  nucleus  vary  a  good  deal.  In  some 
cataracts  it  is  very  small,  and  these  are  called  soft  cataracts,  as 
they  consist  chiefly  of  the  sofl  cortical  substance.  In  others — 
and,  as  a  rule,  in  patieuts  over  sixty  years  of  age — the  nucleus  is 
large,  and  these  are  called  hard  cataracts,  although  they  are  not 
hard  throughout.  The  size  of  the  nucleus  can  be  estimated 
pretty  accurately  by  the  extent  and  intensity  of  the  yellowish 
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or  brownish  reflection,  which  is  obtainable  by  focal  illumination 
out  of  the  centre  of  the  cataract. 

Id  some  seaile  cataracts  the  sclerosis  is  not  oonfiDed  to  the 
micleiis,  Hut  e^^tends  to  the  cortical  layers  as  well.  This  causes 
much  dibturbance  of  sight,  and  the  term  cataracta  nigra  is 
fliven  to  these  leases,  from  their  very  dark  hue,  although  they 
are  not  cataracts  in  the  true  sense  of  the  term.  They  require 
operation,  and,  as  they  are  always  of  large  size,  wide  openings 
have  to  he  made  to  deliver  them. 

In  the  lenses  of  young  people  there  is  no  nucleus ;  conse- 
quently, in  the  complete  cataracts  of  children  and  of  young 
adults  there  is  do  nucleus;  the  whole  lens  becomes  opaque,  and 
le  cataract  is  always  soft.     Although  the  starting-point  of  cat- 

ict  in  children  and  young  adults  cannot  be  a  sbrinkiDg  of  the 
mcleufl,  as  there  is  none,  yet  the  opacity  is,  no  doubt,  due  to  the 
taking  up  of  fluid  by  the  lens. 

The  S^npioms  to  which  senile  cataract  gives  rise  consist,  in 
the  earliest  stages,  in  the  appearance  of  motes  before  the  eyes 
and  of  monocular  polyopia.  Motes  are  complained  of  also  in 
disease  of  the  vitreous  humor,  but  in  those  cases  they  float  over 
a  large  portion  of  the  field  of  vision,  while  in  commeiiciDg  cata- 
ract they  occupy  always  the  same  relative  position  in  the  field. 
The  polyopia  is  the  result  of  irregular  refraction  in  the  media, 
which  causes  many  images  of  the  objects  looked  at  to  be  formed 
on  the  retina.  This  symptom  seems  to  annoy  the  patients,  more 
especially  in  the  evening,  when  they  look  at  gas  or  candle  flamed, 
the  moon,  etc.  It  is  often  complained  of  before  there  is  any 
actual  opacity  in  the  lens,  at  a  time  when  only  the  clefYs  filled 
with  flaid  between  the  fibril  Ife  can  first  be  detected  with  weak 
transmitted  light,  m  dark  lines  vanishing  and  reappearing  ac- 
cording as  the  incidence  of  the  light  is  altered. 

Gradually,  as  the  opacity  of  the  lens  extends  to  other  parts  of 
it,  the  acutenees  of  vision  becomes  aflect*^d,  and  this  is  the  more 
marked  the  more  the  cortex  at  the  anterior  and  posterior  poles 
of  the  lens  is  involved.  In  those  cases  where  the  equatorial  parts 
of  the  lens  are  but  little  aflected,  while  the  polar  regions  are  a 
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In  cases  of  incipient  cataract,  or  io  thoee,  rather,  which  have 
advanced  &o  mew  bat  beyond  this  stage,  we  often  find  that  vision 
is  improved^  or  made  more  pleasaot,  by  the  wearing  of  tinted 
rlaases  to  moderate  the  light.  With  coiiimencing  cataract^  an 
ropic  eye  is  liable  to  become  slightly  rayopiCj  and  then 
joocave  glasses  for  distant  vision  will  be  found  of  service ; 
while  for  reading,  stenopieic  glasses  often  give  good  results. 

Dilatation  of  the  pupil  with  atropine  is  in  many  ca^es  of 
the  greatest  benefit,  especially  where  the  nuclens  is  much 
more  opaque  than  the  cortical  portion,  but  sometimes  the 
difi'usion  of  light  resulting  is  most  distressing  to  the  patient, 
and  greater  impairment  and  confuaion  of  vision  are  produced, 
and  for  this  reason  care  in  the  prescription  of  atropine  is 
demanded. 

Patients   with    incipient   or   advancing    cataract    may,  with 

immunity,   be   allowed  to    make  every  use   they   can   of   the 

igbt  they  possess  ;  and    the  surgeon   should   give    them    bints 

to  the  arrangement  of  light   in    their  rooms,  and  for  their 

work,  etc.,  so  as  to  enable  them  to  use  their  eyes  to  the  best 

advantage. 

The  truly  distressing  period  in  the  progress  of  cataract, 
when  both  eyes  are  aff*ected,  lies  between  the  advent  of  that 
degree  of  blindness  which  incjipacitates  the  patient  for  reading 
or  writing,  or  for  making  bis  way  about  alone,  and  the  occur- 
rence of  maturity  or  of  that  degree  of  maturity  which  is 
deemed  requisite  for  successful  removal.  This  is  orten  a 
kngthened  time;  it  maybe  mouths  or  years.  Fortunately,  in 
many  instances  one  cataract  is  much  more  advanced  than  that  in 
the  other  eye,  and  then  no  such  trial  need  be  gone  through* 

Artificial  Ripening, — In  order  to  hasten  the  maturity  of  a 
cataract,  puncture  of  its  anterior  capsule  has  been  proposed 
and  practiced  with  success,  but  has  not  been  generally  adopted, 
from  the  fear  that  it  might  set  up  iritis,  and  produce  increased 
tension  from  excessive  swelling  of  the  cataract,  Fiirster* 
effects  artificial    ripening  by  performing  an  iridectomy,  which 

^  ArcJkiotM  qf  OphihaLtnology^  xi,  pi.  ^,'^.M%. 


316 


ms^ASJs  or  thb  etb. 


cao  alterw&rd  be  utilized  for  the  extractioti.  This  in  itself 
oAen  expedites  the  ripening^,  probably  by  disturbing  the  ammgc- 
meat  of  the  Ien9-6bres  wheo  the  aqoeoua  humor  flows  off,  aod 
Forster  promotes  the  disturbance  by  gently  rubbii^  or  atroklDg 
the  lent  tbroo^h  the  oomea,  immediately  after  the  iridectomy, 
with  the  angle  of  a  strabismus  hook.  This  same  manage  of  the 
crystalline  lens  may  be  employed  with  good  result  after  simple 
tapping  of  the  aqueous  humor  without  iridectomy.  8000  afler 
this  a  rapid  increase  in  the  opacity  is  often  noticed,  so  that  in 
from  four  to  eight  weeks  extraction  can  be  undertaken.  The 
difficulty  of  this  rubbing  or  mass^e  of  the  lens  lies  in  the 
estimation  of  the  pressure  to  be  applied,  for  if  it  be  exoessiTe 
the  zonula  may  easily  be  ruptured,  with  the  result  of  loes  of 
vitreous  when  the  extraction  comes  to  be  performed.  The  best 
results  are  obtained  in  cases  of  cataract  with  a  firm  and  some* 
what  opaque  oucleus,  and  where  a  certain  amount  of  opacity 
already  exists  in  the  anterior  cortical  substance.  I  ooeaaioiumj 
employ  the  method,  and  with  satisfactory  results,  but  aooie 
operators  have  seen  iritis  follow  the  proceeding. 

The  question  whether  the  cataract  in  one  eye  should  be 
extracted  until  both  are  blind  is  often  asked  by  patients.  Tbe 
answer  is:  A  patient  with  one  mature  cataimct,  and  the  other 
progressing  toward  maturity,  should  have  the  ripe  cataract 
removed.  Hypermaturity  is  thus  avoided,  and  also  the  stage  of 
blindness  above  referred  to.  Again,  if  there  be  a  ripe  cataraci 
in  one  eye,  and  not  even  incipient  cataract  in  the  other,  it  is 
often  advisable  to  operate  for  the  purpose  of  increasing  the 
binocular  field  of  vision. 

Complete  Cataract  of  Toung  People.— The  spontaneous  occur- 
rence of  total  cataract  in  the  youthful  lens  b  of  rare  occurrence, 
and  its  pathogenesis  is  still  unknown. 

Treatment, — Discission. 

Diabetic  Cataract— This  is  a  complete  opacity  of  the  crystal- 
liue  lens  occurring  iu  diabetes,  and  due  to  disturbed  uulrition. 
The  cataract  does  not  differ  in  appearance  or  consistency  from 
other  cataracts,  acxjording  to  the  time  of  life  of  the  patient 

Ttcaiment  and  PrognotiM. — Contrary  to  a  very  general  opinion. 
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^these  cases  are  favorable  for  extraction  operatious,  I  have 
operated  on  several  cases  of  thU  kind,  and  always  with  success 

tve  once,  when  the  eye  was  lo«t  by  intraocular  hemorrhage, 
and  I  have  also  seen  such  cases  operated  on  Buccessfuliy  by 
others.  There  is  no  other  method  of  restoring  sight  to  these 
patients,  who  often  live  a  long  time.  But  some  ophthalmic  aur* 
geons  of  distinction  have  informed  me  that,  occasionally,  patients 
o|>erated  on  for  diabetic  cataract  die  of  coma  within  about  a  fort- 
night ur  80  after  the  operation  ;  and  they  seemed  to  think  that 
this  was  nut  diabetic  coma  of  the  ordinary  kind,  but  coma  caused 
in  some  way  by  the  nervous  system  being  upset  by  the  operation. 

Complete  Congenital  Cataract— Children  are  sometimes  born 
with  crystalline  lenses  opar|ue  in  all  their  layers,  while  the  other 
tissues  of  the  eye  are  healthy.  With  congenital  cataract,  defects 
of  the  choroid  or  retina,  or  congenital  amblyopia  without  ophthal- 
moscopic appearances,  are  also  sometioiea  present,  and  these  are 
usually  indicated  by  nystagmus. 

JVeoimeH/.— Diaciss  i  on . 


Parti  A  L  Cataracts. 

The.=te  are  nearly  all  congenital. 

Central  Lental  Cataract. — This  is  a  congenital  and  usually  non- 
progressive form.  It  is  an  opacity  of  the  central  or  oldest  lens- 
fibres,  while  the  peripheral  layers  remain  clear. 

Tretitmeni, — Discission,  or  iridectomy. 

Zonular,  or  Lamellar,  Cataract. — This  is  congenital,  or  forms 
in  early  infancy,  and  is  the  mf>8t  common  form  of  cataract  in 
children.  It  usually  is  present  in  both  eyes,  but  it  has  been  seen 
in  one  eye  only.  In  it  the  very  centre  of  the  lens  is  clear  (Fig.  108  )• 
while  around  this  is  a  cataractous  layer  or  zone,  and  out-  Fio. 
side  that  again  the  peripheral  layers  are  transparent. 
Moet  of  these  cases  are  non -progressive,  but,  occasionally, 
the  whole  lens  does  become  opaque,  and  usually  then 
there  have  been  previously  some  slight  opacities  in  the 
otherwise  clear  cortical  layers. 

With  oblique  illumination  the  cortical  layers  of  tlie  lens  are 
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seen  to  be  clear,  while  toward  the  centre  of  the  lens  a  UDiform 
gray  circular  opacity  will  be  observed.  The  diameter  of  this 
opacity  may  be  small,  perha|js  not  more  than  3  mm.  or  4  mm.,  or 
it  may  extend  very  nearly  to  the  equator  of  the  lens.  If  ihe  pupil 
be  dilatt'd,  and  the  lens  examined  with  transmitted  light,  the 
cataractoya  portion  will  be  sceu  as  a  more  or  less  dark  disc  in 
the  centre  of  the  lens,  while  all  around  it  is  seen  the  red  light 
reflected  from  the  fundus  oculi.  The  margin  of  the  disc  is  either 
of  the  same  degree  of  darkoess  as  its  centre  or  but  tittle  darker, 
and  this  point  serves  to  distinguish  this  form  of  cataract  from  one 
in  which  the  whole  centre  of  the  lens  is  opaque.  In  the  latter 
case  it  is  evident  that  the  centre  of  its  opacity  must  be  darker 
than  its  margin. 

It  is  probable  that  lamellar  cataract  is  due  to  some  pasBiDg 
disturbance  of  nutrition  occurring  at  the  time  the  affected  layers 
of  the  lens  are  being  laid  down.  The  subjects  of  it  are  usually 
rickety,  as  shown  by  the  irregular  and  imi)erfect  development 
of  the  teeth,  and  in  rachitic  alterations  in  the  bones  of  the  skull. 
Con v unions  during  infancy,  in  these  patients,  are  common. 

Tlie  Treatment  of  central  lental  cataract  and  of  zonular  cata- 
ract is  similar,  and  consists  in  either  discission  or  iridectomy- 
The  latter  is  very  decidedly  to  be  preferred  in  those  cases  in 
which  the  central  opacity  is  so  small  that,  on  dilatatiun  of  the 
pupil,  the  acuteness  of  vision,  with  the  aid  of  a  steuopajic  slit,  is 
increased  in  a  satisfactory  degree.  When  the  improvement  is 
but  slight,  the  breaking  up  of  the  lens  with  a  needle  is  indicated. 
The  advantage  of  iridectomy  over  discission,  when  the  former 
CAD  be  adopted^  is,  that  no  spectacles  are  aflerward  required, 
and  that  the  jxiwer  of  accommodation  is  retained. 

Congenital  catJirncts  may  be  needled  any  time  after  dentition 
is  completed* 

Anterior  Polar,  or  Pyramidal,  Cataract  may  l)e  either  con- 
genital or  acq ui red.  In  the  furmcr  ease  it  must  be  referred  to 
•oiue  inflammatory  diaturbauce  occurring  about  the  third  period 
of  development  of  the  lens.  In  both  cases  the  mode  of  origin  of 
the  opacity  is  tiie  same,  whether  it  he  puuctiform,  tlakelike^  or 
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pjramklal ;  namely,  by  contact  of  the  lens  with  an  inflamed 
cornea.  In  fcetal  life  this  may  occur  without  any  perforation  of 
the  cornea,  as  there  is  then  no  anterior  chamber.  After  birth  a 
perforating  ulcer  of  the  cornea  is  a  necessary  precursor  of  it,  but 
the  ulcer  need  not  he  central  (p.  107).  This  contact  with  au 
iuflamed  and  ulcerating  cornea  may  lead  lo  subcapsular  cell* 
proliferation  at  that  portion  of  the  capsule  which  is  exposed  in 
the  pupillary  area.  No  Treatment  is  required,  as  Tision  is  not 
aft'ected. 

Fusiform,  or  Spindle-shaped,  Cataract  is  also  congenital,  and 
is  rare*  It  consists  in  an  axial  opacity  extending  from  pole  to 
pole,  and  may  be  combined  with  central  or  lameliar  opacity. 

The  foregoing  forms  of  cataract,  with  the  exception,  perhaps, 
of  the  pyramidal  or  anterior  polar  cataract,  are  primary;  that  is 
to  say,  they  are  not  dependent  on,  or  the  result  of,  disease  m 
other  parts  of  the  eye. 

But  the  fact  has  to  be  recognisiud  that  some  diseased  statea  of 
the  eye  give  rise  to 

Secondary  Cataract. 

Of  this  a  partial  kind  is 

Posterior  Polar  Cataract. — This  furra  is  seen,  with  transmitted 
light,  as  a  star-shaped  or  roseshaped  opacity  in  the  most  posterior 
layers  of  the  posterior  cortical  substance,  its  centre  corresponding 
with  the  posterior  pole  of  the  eye. 

Posterior  polar  cataract  U  unually  found  in  eyes  which  are  the 
Bubjecta  of  diasemimited  choroiditis,  retinitis  pigmeutosa,  or 
diseased  vitreous  humor.  It  sometimes  progresses  and  Ijetromes  a 
complete  cataract,  antl  then  the  prognosis  for  sight  after  extrnc- 
tion  is  not  very  go^xi,  owing  to  the  disease  which  is  present  in  the 
deep  parts  of  the  eye, 

The  additional  <listurbanoe  of  sight  caused  hy  the  presence  of 

iterior  polar  cataract  depends  a  good  deal  upon  its  density. 

Total  Secondary  Cataract  often  ensues  U[x>n  contact  of  the 
lens  with  inflammatory  products  in  the  eye,  c.  ^„  where  false  raem- 
branes  have  been  produced  by  iDflatumatioD  in  the  uveal  tract. 
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It  18  sometimes  then  called  Cataracta  Accreta,  when  the  iria  or 
ciliary  processes  are  adherent  to  it.  Cataract  is  also  caiiaed  by 
detachment  of  the  reiiim,  iutraocular  tumor,  absolute  glaucoma, 
etc.  The  reaaoD  of  this  is,  that  the  lens,  in  these  cases*  imbibes 
aboarmal  uutrietit  fluid  from  the  diseased  tissues  with  which  it  is 
in  coritact. 

Such  cataracts  often  oDdergo  a  further  degeuerfttion,  and  be> 
come  calcareous.  Calcareous  cataracta  are  eaaily  recognized  by 
their  densely  white,  or  yellowish  white,  appearance,  and  almi 
alwaya  iudicate  deep-seated  disease  in  the  eye»  even  when  tli4 
functions,  ao  far  as  they  can  be  tested,  are  fairly  good. 

Theae  secondary  cataracts  rarely  come  within  the  range  of 
Treatment,  as  the  diseases  which  give  rise  to  them  are  usually 
destructive  of  sight  When,  occasionally,  they  can  be  dealt 
with,  I  hey  should  be  extracted. 

The  term  "  secondary  cataract"  is  also  used  in  cases  in  which, 
ftfler  a  cataract  extraction,  the  capsule  of  the  crystalline  lent 
which  is  left  behind,  preeents  an  oljstacle  to  good  sight.     Thi 
will  be  referred  to  again  further  on,  and  is  not  to  be  classedj 
with  the  coudittons  dealt  with  in  this  paragraph. 

Capsular  Cataract 
means  an  opacity  of  the  anterior  capsule,  or  of  the  capsular 
epithelium.  It  is  usually  confined  to  the  centre,  or  anterior 
pole,  and  is  most  frequently  seen  in  over-ripe  senile  cataracts 
tad  in  secondary  cataracts. 

[■  Traumatic  Cataract. 

Every  itijtiry  which  opens  the  capsule  of  the  lens  is  liable 
cause  cataract,  by  reason  of  the  admission  of  mme  of  the  RUi 
rounding  0uids  to  the  lenticular  substance. 
Perforating  injuries  with  sharp  instruments,  or  the  entrance  of  ^ 
small    foreign    bodies — in    both   cases,  as  a   rule,  through   the 
jlwnea — are  the  most  common  injuries  that  produce  traumatic 
entaract.      But  blows   upon   the  eye,  without   any  perforating 
wound,  also,  although  rarely,  produce  cataract.     In  these  Utter 
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casee  there  is  a  rupture  of  the  capsule,  either  at  the  equator  of 
the  lens,  or  ou  its  posterior  or  anterior  surface. 

WithiD  a  few  hours  after  a  perforating  injury  of  the  anterior 
capsule,  the  lens  substance  in  the  immediare  neighborh<x)d  of  the 
opening  beconnes  opaque,  swells,  and  protrudes,  as  a  gray,  fluffy- 
lookiDg  masSf  through  the  opening  and  into  the  anterior  chamber, 
where  it  breaks  up,  dissolves,  and  becomes  absorbed.  It  is  im- 
mediately followed  by  other  portions  of  the  lens  which  have  be- 
come cataractou8,  until,  gradually,  the  whole  lens  may  have 
disappeared,  and  the  pupil  again  become  black.  Dr.  Marcus 
Guun  suggests*  that  the  explanation  of  the  solution  of  the  cat- 
aract in  the  anterior  chamber  consists  in  the  fact  that  globulin 
is  normally  soluble  in  a  weak  solution  of  chloride  of  sodium, 
such  as  we  have  in  the  fluid  of  the  anterior  chamber.  The  ab- 
sorption of  a  traumatic  cataract  takes  many  weeks,  and  ulti- 
mately the  eye  sees  well,  if  a  suitable  convex  lens  be  put 
before  it. 

But  the  course  of  events  just  sketched  is  the  most  favorable 
oue^  and  is  hardly  likely  to  take  place  in  a  case  which  is  wholly 
untreated.  In  the  first  place,  the  swelling  of  the  lens— especially 
if  it  be  rapid,  in  consequence  of  a  wide  opening  in  the  capsule — 
is  liable  to  irritate  the  iris  and  to  cause  iritis,  or  to  push  the 
periphery  of  the  iris  forward  against  the  periphery  of  the  cornea, 
block  the  angle  of  the  anterior  chamber,  and  cause  secondary 
glaucoma  (p.  306). 

Moreover,  violent  plastic  or  purulent  uveitis  may  come  on,  as 
the  consequence  of  the  introduction  of  infective  matter  on  the 
perforating  object,  or  foreign  body,  which  causes  the  C4itaract. 
Where  thia  occurs*  the  case  enters  into  the  category  of  diseases 
of  the  uveal  tract,  and  the  cataract,  as  such,  becomes  a  minor 
consideration. 

Again,  we  sometimes  meet  with  traumatic  cataracts  which  do 
not  undergo  any  absorption  proces;s,  but  simply  remain  station- 

',   or    in    the   course  of   years   undergo  secondary   changes 


♦  Ophthalmic  Jiemew,  1889,  p.  236, 
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iirailar  to  those  which  occur  in  senile  cataract.  In  these  in- 
stances the  trauma  is  usually  a  blow  on  the  eye,  not  a  perforat- 
ing injury^  and  it  is  believed  that  the  rupture  of  the  cajieule 
cU)ee8  somi  after  the  blow,  aud,  hencej  n<)  lens  matter  can  escape. 
into  the  anterior  chiimber ;  anfi»  in  addition  to  this,  the  rupture 
in  many  of  ihese  cases  is  probably  at  the  equator  of  the  lens, 
where  the  aqueous  would  not  readily  get  acoeas  to  the  lenticular 
substance. 

Where  the  cataract  is  produced  by  a  small,  foreign  body  flying 
through  the  cornea  and  into  the  lens,  it  is  a  matter  of  impor- 
tance, for  the  prognosia,  to  decide  whether  tlie  foreign  body  be 
in  the  lens  or  have  passed  through  it  into  the  deeper  parts  of 
the  eye.  In  the  former  cose  we  may  hope  to  extract  it  with  the 
calaractous  lens^  while  in  the  latter  case  we  must  fear  that  it 
will  set  up  dangerous  inflanimatory  reaction.  In  such  cases  the 
lens  should  he  well  searched  with  focal  illumination,  and  the 
transmitted  light  may  also  be  of  use;  but  it  must  be  reniembered 
that  in  these  traumatic  cataracts  there  are  often  glittering  sectors 
in  their  deep  parts,  which  may  readily  be  mistaken  for  a  metallic 
foreign  body. 

Treatment.— The  pupil  should  be  kept  dilated  with  atropine, 
in  order  to  draw  the  iris  out  of  the  way  of  the  swelling  lens 
matter;  and  nothing  more  is  necessary  if  complications  do  not 
arise.  But  should  iritis,  or  high  tension,  come  on — and  the 
surgeon  must  constantly  test  the  tension — it  is  important,  with- 
out further  delay,  to  extract  as  much  as  possible  of  the  cataract. 
This  may  be  done  either  without  an  iridectomy,  through  a  linear 
incision  some  10  mm.  long  in  the  upper  third  of  the  cornea,  or 
with  an  iridectomy,  through  an  incision  in  the  upper  margin  of 
the  cornea. 

If  a  foreign  body  be  present  in  the  lens,  extraction  of  the  latter 
with  the  foreign  body  should  invariably  be  undertaken. 

Where  violent  purulent  or  plastic  uveitis  is  set  up  by  the 
trauma,  the  treatment  resolves  itself  into  that  for  these  inflam- 
mations. 
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Operations  for  Cataract. 

WStli  regard  to  the  State  of  Health  of  the  Patient  about  to  be 
operated  on,  it  is  rlesirable,  as  Id  every  operatiou,  that  it  shoiihl 
\ye  good.  Still,  we  have  m  oflen,  in  these  cases,  to  deal  with 
very  old  people,  that  we  cannot  in  every  instance  require  ^ound 
organs  and  a  robust  constitution;  and,  as  a  matter  of  experi- 
ence, I  have  not  found  serious  disease  of  the  heart,  lungs,  and 
liver,  even  when  they  all  existed  in  the  same  individual,  any 
impediment  to  a  successful  operation.  Diabetes  is  no  contra- 
indication, and  even  in  the  presence  of  Bright's  disease  I  have 
operated  successfully.  Very  advanced  years  form  no  obstacle. 
I  have  frequently  operated  for  cataract  on  persons  over  eighty 
years  of  age,  and  always  with  success. 

The  State  of  the  Eye  itself  should  be  carefully  investigated 
prior  to  proposing  or  undertaking  an  operation  for  cataract,  and 
is  a  much  more  important  matter  than  the  general  health. 
Above  all  things,  it  is  to  be  determined  whether  there  be  intra- 
ocular complications  which  would  neutralize  the  reault  of  a 
successful  operatiou.  such  as  detachment  of  the  retina,  dissemi- 
nated choroiditis,  atrophy  of  the  optic  nerve,  etc.  The  examina- 
tion of  the  eye  in  question  before  the  lens  has  become  opaque,  if 
the  surgeon  have  had  that  opportunity,  will  be  the  most  reliable 
basis  upon  which  to  go,  and,  for  this  reason  a  careful  note 
should  be  taken  of  the  eundition  of  the  fundus  in  each  case  of 
incipient  cataract.  The  exaroiuation  of  the  fundus  of  the  other 
eye,  if  its  lens  be  clear,  may  help  in  determining  the  [mint,  in 
so  far  as  those  intraocular  dis<ease8  are  concerned  which  arc  apt 
to  be  binocular.  Again,  the  condition  of  the  anterior  capsule  of 
the  lens  should  be  observed,  for  a  defined  glistening  white  square 
patch,  about  2  mm,  broad,  situated  in  the  centre  of  the  cap- 
sule, tells  the  tale  of  intraocular  mischief.  It  cannot  be  con* 
founded  with  the  more  diffused,  striated,  and  punctated  capsular 
alterations  due  to  over-rii>eness. 

Finally,  the  functions  of  the  eye  should  be  examined.  With 
an  uncomplicated  cataract  of  the  most  opaque  kind  good  percep- 
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iioD  of  tigbt  ihoald  be  present,  lo  tkmC  tlie  light  of  a  caDtile  wonm 
two  metre*  distant  may  be  (ibtlaguubetl.  lo  leat  desee  rafrart* 
fittgem  may  l>e  counted  at  1  m.  or  1.5  m,  when  fall  msloritj  hM 
bttrn  attained].  The  6eld  of  virion  roagt  be  exainiii^d  by  meaiM 
of  ibe  "  projection  of  light/*  Le.,  a  lighted  candle  held  in  differ- 
ent parta  of  the  field  ahould  be  recognized  by  the  patient,  who 
M  required  to  point  his  6nger  iu  the  direction  of  the  light  as  it  is 
movefl  rapidly  from  one  part  of  the  field  to  another.  This  ex- 
anitnation  cran  aluo  be  ma^le  by  means  of  the  light  reflected  from 
the  ophthttlmrj*»cop*»  mirror.  If  the  patient  fail  to  project  the 
light  in  any  direction,  a  diseaiiefi  condition  in  the  corresponding 
p*rt  of  the  retina  may  be  guBpected.  In  caeee  of  very  old  un- 
complicated  cataract,  the  patients  often  project  the  light  in  one 
direction,  uo  matter  where  it  may  come  from.  A  certain  degree 
of  intellig<Mice  on  the  part  of  the  patient  is  required  for  thi«  test 

By  the  foregoing  meant  most  intraocular  complications  of  a 
seriouA  nature  can  be  detected,  but  there  is  at  least  one  against 
which  I  know  of  no  safeguard,  namely,  a  small  circumscribed 
ipot  of  ehoroido>retinal  degeneration  at  the  macula  lutea  (central 
nenilc  choroid itln).  After  removal  of  a  cataract  from  an  eye 
aflected  in  this  way,  the  patient's  vision  is  so  much  improved  as 
to  enable  him  to  go  about  alone,  but  reading  will  still  remain  an 
impoHi^ibility  for  him. 

The  (Jnmen  Hkould  he  Examined. — Such  corneal  opacities  as 
would  tuTioutily  compromise  vision  may  contraicdicate  the  o|>era' 
tlon  ;  but  slighter  opacities,  discernible  only  with  oblique  illu- 
mination, would  merely  diminit^h  the  future  acuteness  of  vision, 
and  would  nunMf  n  I «»r responding  prognoeia  to  be  given  before 
operatic  •( 

Thii  CotuhtujiL  (/J  the  Appendages  of  the  Exje^  too,  must  be  ex- 
amined. Hbould  there  be  any  conjunctivitis,  blepharitis,  or 
dacryocystitis,  it  ought  to  be  cured  or  alleviated  before  the 
.  *  n   in  undertaken.     Very  yucceesful   o|>eration8   may  be 

1  -I  in  tht^  prewnicc  of  chronic  dacryocystitis,  or  granular 

ophthulinia,    but   it  i«  in   all    respiHJts   wiser  to    reduce   their 
activity  to  a  minimum. 
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Extraction  of  Cataract.    . 
Linear  Extraction. — The  extraction  through  a  linear  inctsion 
in  the  coruea  is  ajtplicable  only  to  soil  or  fluid  cataracts,  in 


Fio.  109. 
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nons  up  to  the  age  of  twenty-five.     The  instrumenta  required 
are:  A  spring  lid  elevator  (Fig.  109),  a  fixation  forceps,  a  wide 


Fig.  110. 


Fio.  Ill 


FtG,  112. 


lanoe-abaped  iridectomy  knife  (Fig,  110),  a cystotome  (Fig.  Ill  i, 
and  a  Critchett's  spoon  (Fig.  112). 

The  speculum  having  been  applied,  a  fold  of  conjunctiva  close 
to  the  margin  of  the  cornea,  and  at  the  inner  end  of  the  bori* 


(Fif.  ItZ),  mi  tW  0f*  isad  hf  il  tltfOt,hwt  tbe  openlM 

TImt  i^lttl  «f  IW  liaHb  if  Mr 

^4imH«J  BcrfidiM^  abtmi  4  bud.  fron  fit 

the  Mlcrior  duiwly^r.    IV  bbat  of  Ukt  katfe  k  tben  lud 
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Ill  a  |>liifi«i  piiriillt^)  U)  ihnki  of  the  trip,  aitrl  pusbed  on  uotil  the 
C4»rntmt  tncbfoo  liaii  attaiDrd  a  l«Dgth  of  6  or  7  mm.  The  poiot 
of  tlip  knife  \mtty^  now  laid  clofte  t4)  the  itmterlat  surface  of  the 
cf^rnmi— in  orrler  that  no  Injurf  may  l>e  done  to  the  iris  or  lens, 
whnn  ihc*  iiijiicouii  humor  commences  to  flow  off — the  instrument 
}rf  vi  yv  slowly  withdrawn,  m  that  the  aqueous  humor  may  come 


ly  ^radutilly,  without  cuu^iii^  prolapse  of  the  irU.    In  with- 
drnwinK  thi^  ktiifo  it  ta  well  to  enlarge  the  inner  aspect  of  one  or 
(iihiT  iMid  nf  lhi«  Wi»uud(  by  a  BuiUiblo  motion  of  the  instrument 
iu  (litit  «lireo(i(»iK 
Tho  knife  boing  now  put  a»ide,  the  cyatotome  is  passed  into 
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the  anterior  chamber  (Fig,  114)  as  far  as  the  opposite  pupillary 
margin,  care  being  taken,  by  keeping  the  sharp  point  of  the 
instrument  directed  either  up  or  down,  not  to  entangle  it  in  the 
wound  or  in  the  iris.  The  point  is  now  turned  directly  on  the 
anterior  cnpsnle,  and,  by  withdrawing  the  cystotome  toward  the 
corneal  incision,  an  opening  in  the  capsule  of  the  width  of  the 
pupil  is  produced.  The  cystotome  is  then  removed  from  the 
anterior  chamber  with  the  same  precautions  as  on  its  entrance. 

The  edge  of  the  spoon  is  then  placed  on  the  outer  lip  of  the 
corneal  incision,  and  the  latter  is  made  to  gape  somewhat,  gentle 
pressure  being  at  the  same  time  applied  to  the  inner  aspect  of  the 
eye  by  the  fixation  forceps,  and  in  this  way  the  lens  is  evacuated. 
When  the  pupil  has  become  quite  black  the  operation  is  con- 
clude<l.  If  pressure  does  not  at  first  dear  the  pupil  completely, 
the  speculum  should  be  removed,  the  eyelids  closed,  a  compreaa 
applied,  and  a  few  minutes  allowed  to  elapse,  in  order  that  some 

[Ueous  humor  may  be  secreted.  A  renewal  of  the  effurts  to 
clear  the  pupil  wilt  probably  now  be  sucoeesfuJ,  or,  if  not, 
another  pause  may  be  made,  and  then  fresh  attempts  employed 
until  the  pupil  is  quite  clear.  It  is  unwise  to  insert  the  spoon 
into  the  eye  to  withdraw  the  fragments,  and  if  some  of  these 
should  be  left  behind  no  ill  results  need  necessarily  follow, 
although  iritis  is  more  apt  to  supervene  than  if  the  lens  be 
thoroughly  evacuated.  Fragments  left  behind  become  absorbed. 
If  there  be  a  prolapse  of  the  iris  which  cannot  be  reposed,  it  must 
be  abscised. 

Von  Graefe,  Waldau  (Schuft),  and  Critchett  endeavored,  by 
increasing  the  size  of  the  incision,  placing  it  in  the  corneo-sclerotic 
margin,  performing  an  iridectomy,  and  introducing  a  spoon  for 
delivery  of  the  cataract,  to  make  the  linear  extraction  applicable 
to  senile  cataracts.  The  successes  derived  from  these  modifica- 
tions were  not,  however,  more  satisfactory  than  thoae  obtained 
from  the  old  Flap  Operation.  But  these  experimetits  led 
von  Graefe  to  the  operation,  a  modification  of  which  is  now 
very  generally  employed.     He  called  his  operation 

The  Modified  Peripheral  Linear  Extraction, — Theinhuuments 
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required  are:  A  wire  lid-speculum,  a  fixation  forceps  with 
spring  catch,  a  von  Graefe's  cataract  knife  (Fig.  115),  a  curved 
iris  forceps,  an  iris  scissors,  or  a  de  Wecker's  forceps-scissors 
(Fig.  116),  a  bent  cyatolorne,  a  hard-rubber  spoon  (Fig.  117), 
and  a  hard-rubber,  tortoise-shell,  or  silver  spatula  (Fig.  118). 

Before  proceeding  to  operate,  the  eye  is  nowadays  thoroughly 
cocainized  by  the  instillation  of  about  three  drops  of  a  2  per 
cent,  solution  of  hydrochlorate  of  cocaine,  at  intervals  of  two  or 
three  minutes.  Previously  to  the  introduction  of  cocaine,  general 
aniesthesia  with  ether  or  chloroform  was  commonly  employed  in 
England.     I  never  used  it. 

Antiseptic  Measures,  simitar  to  those  used  for  the  Three 
Millimetre  Flap  Operation  {vide  infra),  are  to  be  carefully 
attended  to. 

The  Operation. — The  speculum  having  been  applied,  the  eye  is 
steadied  by  seizing  a  fold  of  conjunctiva,  with  its  sub-conjunctival 
tissue,  close  to  the  lower  margin  of  the  cornea,  and  in  a  prolonga- 
tion of  the  vertical  meridian  of  the  latter.  The  eye  is  now 
drawn  gently  downward,  the  patient  assisting  in  the  motion. 
The  point  of  the  Graefe*s  knife,  its  cutting  edge  being  directed 
upward,  is  then  entered  into  the  corneo-sclerotic  margin  at  a 
point  (A  in  Fig.  119)  about  1.5  m.  from  the  outer  and  upper 
corneal  margin,  and  2  mm.  below  the  level  of  the 
tangent  which  would  pass  through  the  highest 
point  of  the  corneal  margin.  The  blade  is  held  in  u^^  ^^•■4 
a  plane  parallel  to  that  of  the  iris,  and  is  pushed       (  J 

on  into  the  anterior  chamber  until  its  point  reaches  \^  ^ 
the  point  C,  some  7  or  8  mm.  of  the  blade  being 
DOW  in  the  anterior  chamber.  The  handle  of  the  knife  is  then 
lowered,  so  that  the  point  of  the  blade  is  brought  up  to  B,  where 
it  is  made  to  pass  out  through  the  corneo-sclerotic  margin,  this 
counter-puncture  corresponding  in  position,  with  reference  to  the 
corneal  margin,  to  the  point  of  entrance  A.  The  edge  of  the 
knife  is  now  turned  slightly  forward,  and  by  one  or  two  sawing 
motions  the  incision  A  B  is  completed  in  the  corneo-sclerotic 
margin.  The  blade  still  lies  under  the  conjunctiva,  which  ia 
28 
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day  before  the  operation,  so  that  the  bowels  need  not  be  disturbed 
for  two  days  after  the  operation.  In  the  case  of  hospital  patients, 
the  face  is  washed  with  hot  water  and  soap  shortly  before  the 
operation. 

Preparation  of  the  Eye. — ^Jlalf  an  hour  before  the  operation, 
a  drop  of  a  2  per  cent,  solution  of  sulphate  of  eserine  (raade 
with  a  1  ID  5000  solution  of  corrosive  Bublimate)  is  dropped 
into  the  eye,  and  this  is  repeated  a  quarter  of  an  hour  later. 
Just  before  the  operation,  at  intervaia  of  two  minutes,  three 
drops  of  a  2  per  cent  solution  (made  with  corrosive  sublimate 
solution)  of  muriate  of  cocaine  are  dropped  into  the  eye. 
Finally,  the  lids  having  been  everted,  the  conjunctival  sac  is 
washed  out  with  solution  of  corrosive  sublimate,  1  in  10,000, 
particular  attention  being  paid  to  the  fornix  of  each  tid  and  to 
the  inner  and  outer  canthus.  Then  the  skin  of  the  eyelids,  and 
immediate  surroundings  of  the  eye,  are  freely  washed  with  the 
same  solution. 

l*reparalton  of  the  Imiraments, — The  instruments  required  are 
the  same  as  those  for  the  Modified  Linear  Extraction.  Imme- 
diately before  the  operation  they  are  sterilized  by  boiling;  out 
of  the  boiling  water  they  are  plunged  for  a  moment  into  abso- 
lute alcohol,  and  laid  in  a  bath  of  a  1  in  2300  solution  of  hydro- 
uaphthol  until  required  for  use. 

During  the  Progress  of  the  Operation  small  bits  of  lint,  wet 
with  the  1  in  10,000  sublimate  lotion,  are  employed  to  wipe 
away  coagula,  cortical  masses,  etc.,  and  are  not  employed  a  sec- 
ond time.  An  assistant  should  place  the  instruments  in  the 
surgeon's  hand  in  their  turn,  and  take  out  of  his  hand  those  he 
has  used,  in  such  a  manner  as  to  render  it  unnecef^sary  for  him 
to  look  away,  even  for  a  moment,  from  the  field  of  operation. 

Tf^e  Operation. — A  spring  wire  lid-speculum  is  applied.  The 
eye  is  fixed  with  a  catch  fixation-forceps  by  a  fold  of  conjunct 
tiva  and  subconjunctival  tissue  below  the  vertical  meridian  of 
ihe  cornea,  or  a  little  to  one  side  of  this  line  (Fig.  120j. 

The  point  of  the  knife  is  entered  just  in  the  margin  of  the 
clear  cornea,  at  the  outer  extremity  of  a  horizontal  line  which 
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would  pass  3  mm,  below  tbe  summit  of  the  cornea.  This  line 
is  easily  found  by  placing  the  knife,  which  ia  about  2  mm. 
broad,  horizoiUally  across  the  cornea,  so  Lliat  a  margin  of  clear 
corneal  tissue  1  m,  bnmd  may  reuiain  exposed  between  the 
knife  and  the  summit  of  the  cornea.  The  knife  is  then  passed 
cautiously  through  ihe  anterior  chamber,  and  the  counterpuDo 
ture  made  in  the  corneal  margin  at  tbe  inner  exlremity  of 
the  horizontal  line  described,  and  the  incision  finiahecl  in 
tbe  corneal  margin  by  a  few  stow  to-and-fro  motions  of  the  knife. 

Owing  to  the  action  of  the  eserine  the  iris  does  not  prolapse. 
The  incision,  between  puncture  and  counterpuncture,  lies  in  the 
clear  cornea  at  its  very  margin,  as  represented  by  the  dotted 
line  in  Fig.  ViO,  This  incision  is  no  longer  linear,  but  slightly 
curved.  It  is  found,  however,  lo  adapt  itself  readily,  and,  being 
less  peripheral  than  the  true  von  Graefe  incision,  the  objections 
to  the  latter  are  obviated. 

The  Second  Stage  of  the  Operation  consists  in  an  Iridectomy, 
The  fixation  of  the  eye  having  been  given  over  to  the  assistant^ 
the  iridectomy  is  performed  by  passing  a  curved  iris  forcepv^ 
into  the  anterior  chamber,  seizing  the  smallest  possible  portioi 
of  the  sphincter  of  the  iris  at  a  point  corresponding  to  tbe 
centre  of  tbe  incision,  drawing  it  out.  and  with  the  forceps- 
scissors  excising  a  very  small  central  bit  of  iris.  This  is  done, 
either  by  making  two  snips  in  the  iris,  one  at  either  side  of  and 
close  to  the  forceps,  each  of  thera  reaching  to  the  periphery  of 
the  iris,  and  then  a  third  cut  which  joins  these  two  at  the  base;! 
or,  the  forceps-scissors  being  approached  from  over  the  cornea, 
the  coloboma  may  be  formed  with  one  snip  of  the  instrument, 
and,  if  care  be  taken  to  keep  the  blades  close  to  the  forceps, 
a  narrow,  neat  coloboma  may  thus  be  obtained.  It  is  unneces' 
sary  to  excise  a  large  portion  of  iris,  although  in  von  Graefe V 
original  operation  a  portion  corresponding  to  the  entire  length  of 
the  wound  used  to  be  taken  away,  A  small  coloboma,  say  of 
2  mm,  to  3  mm.  in  width,  as  in  Fig.  100,  is  sufficient  to  allow 
of  an  easy  delivery  of  the  lens  by  doing  away  with  the  reaistancej 
of  the  sphincter  iridis,  and  its  advantages  over  a  wide  iridectomy, 
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from  au  aesthetic  point  of  view,  are  obvioui.  It  is  always,  there- 
fore, my  object  to  ubtaiii  the  smallest  poesible  coloboma.  The 
procuring  of  a  iteat  coloboma  is  much  facilitated  if,  prior  to  the 
operation,  the  pupil 
has  been  contracted 
(see  Fig,  120)  by  the 
tDstillatiou  of  one  or 
two  drops  of  solution 
of  sulphate  of  eserine, 
asabove  recomraeDded. 

The  Third  Stage  of 
the  operation  ia  the 
Capsulotomy.  The 
operator  takes  the  fix- 
ation forceps  from  his 
assistant,  who  then 
raises  the  speculum  and  eyelids  slightly  off  the  globe,  in  order 
that  DO  pressure  may  be  exerted  on  the  latter  during  the  remain- 
der of  the  operation.  The  surgeon,  passing  the  cystotome  into 
the  anterior  chamber,  divides  the  anterior  capjsule  of  the  lens  by 
two  incisioDs,  each  from  the  lower  pupillary  margin  upward,  one 
directed  outward,  the  other  inward,  as  far  as  the  anterior  sur- 
face of  the  lens  can  be  seen,  while  finally  a  third  incision  is  made 
along  the  upper  periphery  of  the  leos.  An  extensive  opening  in 
the  capsule  is  of  great  importance,  as  otherwise  difficulty  in 
delivery  of  the  lens  may  be  experienced,  and  because  a  small 
opening  renders  the  occurrence  of  secondary  cataract  more  likely. 
In  dividing  the  capsule  it  is  important  not  to  dig  into  the  lens,  as 
this,  in  the  case  of  a  hard  cataract,  is  apt  to  dislocate  it.  A  rather 
oblique  application  of  the  cystotome  to  the  capsule  is  for  this 
reason  the  besit. 

The  cystotome  often  drags  a  tag  of  the  capsule  into  the  corneal 
wound,  where  it  lies  until  the  end  of  the  operation,  and  where, 
owing  to  its  transparency,  it  may  easily  pass  unnoticed.  Such  a 
tag  acts  as  a  foreign  body,  and  may  subsequently  form  the  starting- 
point  of  troublesome  complications. 
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Capsule  forceps  have  been  inveuted  for  the  purpose  of  takl^ 
away  a  large  portion  of  the  anterior  capsule,  but  thia  does  oo*t 
altogether  obviate  the  danger  of  capsule  in  the  wound,  nor  does 
it  do  away  with  the  likelihood  of  secondary  cataract  I  have  no 
objection  to  the  method,  but  it  does  not  «eem  to  have  any 
advantages  over  that  just  described  in  cases  where  the  capsule  is 
not  thickened.  When  the  capsule  is  thickened,  it  ia  always 
desirable  to  tear  away  a  central  portion  of  it  with  forceps. 

Gayet,  of  Lyons  *  and  Knapp,  of  New  York^f  have  proposed 

a  method  of  opening  the  capsule  termed  peripheral  division - 

t\  e,,  they  make  only  one  opening  in  the  capsule  at  the   upper 
periphery  of  the  lens  with   a  very  sharp  "  needle  cystotome  " 
which  is  passed  along  the  whole  length  of  the  corneal  section    a 
wide  iridectomy  having  been  made  for  this  purpose.     The  chief 
advantages  claimed  for  this  method  are:     Safety  from  a  tag  of 
capsule  in  the  wound,  and  safety  from  iritis  caused  by  irritation 
from  particles  of  lenticular  substance  left  behind  after  delivery 
of   the  lens.     On  the   other   hand,   it   has  the    disadvantages 
of   the   wide   iridectomy  and  of    the  secondary  operation    on 
the  capsule,  which   is  necessary  in  a  large  proportion  of  the 
cases. 

The  Fourth  Stage  is  the  Delivery  of  the  Cataract.  The  eye 
is  drawn  gently  downward — the  patient  being  called  on  to 
as&iat  in  this  motion  by  looking  toward  his  feet — the  convex  edge 
of  the  hard-rubber  spoon  is  placed  just  below  the  lower  edge  of 
the  cornea,  and  gentle  pressure  is  exercised  on  this  place,  the 
pressure  to  be  gradually  increased  until  the  upper  margin  of  the 
lens  presents  itself  in  the  wound,  when,  the  same  pressure  being 
niaiutained,  the  spoon  is  advanced  over  the  cornea  in  an  upward 
direction,  pushing  the  lens  before  it  and  out  through  the  wouud. 
As  soon  as  the  greatest  diameter  of  the  lens  has  passed  the 
wound,  the  pressure  of  the  spoou  should  at  ouce  be  diminished, 
lest  rupture  of  the  zonula  be  caused.    The  fixation-forceps  and 

♦  OazetU  Hehdomadaire,  1875,  No.  85. 

\Arekiv€t  <if  Ophthalmology  atid  Otology^  Vol.  vi^  p.  545, 
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speculum  are  now  removed  from  the  eye,  and  a  cold  compress 
with  sublimate  lotion  is  laid  on  the  closed  lida. 

The  Fifth  Stage  cousLsts  io  Freeing  the  Pupil  of  auy  Cortical 
Masses  which  may  have  been  rubbed  oif  in  the  passage  of  the 
leua  through  the  wouiid,  and  in  what  is  called  the  *'  Toilette  "  of 
the  Wound. 

The  presence  of  cortical  remains  is  recognized  by  the  pupil  not 
having  bec(»me  quite  black  ;  or,  by  the  vision  not  being  such  as 
it  ought  to  be  (fingers  counted  at  several  feet) ;  or,  by  inspec- 
tion of  the  cataract  just  removed  showing  that  some  portiona  of 
it  are  lefl  behind.  The  use  also  of  the  oblique  illuraiuation  for 
the  detection  of  cortical  fragments  is  very  advantageous.  If 
any  fragments  be  present,  the  cold  antiseptic  compress  having 
lain  on  the  eye  for  a  few  minutes  to  enable  some  aqueous 
humor  to  collect,  the  operator,  facing  the  patient,  raises  the 
upper  lid  with  the  thumb  of  one  hand,  while,  with  the  first  and 
second  fingers  of  the  other  laid  on  the  lower  lid,  light  rotatory 
motions  are  made  with  this  lid  over  the  cornea  so  as  to  collect 
the  masses  toward  the  pupil,  and  then  a  few  rapid,  light  motions 
upward  with  the  margin  of  the  lid  drive  these  massea  toward, 
and  out  of,  the  wound. 

Care  aud  delicacy  of  touch  are  required  in  order  to  perform 
this  lid-manoeuvre  successfully,  without  rupturing  the  hyaloid  by 
undue  pressure. 

Irrigation  of  the  anterior  chamber,  or  intracapsular  injection, 
a  method  which  has  been  proposed  by  M*Keown  aud  by 
'iecherkiewicz,  aud  practiced  by  them  and  some  other  sur- 
geons, for  the  removal  of  cortical  masses.  By  its  aid,  too, 
M'Keowu*  o|)erate8  on  unripe  cataracts*  I  have  not  adopted 
the  procedure  in  my  own  ofierations,  because,  from  the  accounts 
given  of  the  results,  it  does  not  seem  to  be  free  from  <lauger  to 
the  eye,  and  because  the  ends  proposed  to  be  attained  by  it  can 
be  accomplJBhed  by  other,  aud  safer,  meana:  the  reajoval  of 
cortical  masses  in  cases  of  rij>e  cataract  by  the  lid  manoeuvre ; 


*  Brii,  Med.  Joum^^  January  26,  1888« 
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while  unripe  cataracts,  so  far  as  it  is  justi^able  to  deal  with 
thena,  are  best  dealt  with  by  the  method  of  artificial  maturation 
propofied  by  Fdrater  (p.  3X5).  Irrigation  of  the  auterior  cham- 
ber, after  delivery  of  the  lens,  with  a  1  in  25,000  solution  of  bin- 
iodide  of  mercury,  is  used  by  Panaa*  from  an  antiseptic  point 
of  view;  while  de  Wecker  and  others  itiject  a  solution  of 
eaerine  to  prevent  pmlapae  of  the  iris.  Both  of  these  operatora 
employ  the  method  of  extraction  without  iridectomy. 

With  an  iris-forcepa  the  blood-clots  which  may  adhere  to  the 
wound  are  now  removed. 

I  then  invariably  employ  the  following  maoceuvre  to  prevent 
theposaibility  of  any  portion  of  capsule  beiog  incarcerated  in  the 
wound  during  healing.  A  bent  iris- forceps  is  passed  open 
between  the  lips  of  the  wound,  closed,  and  drawn  gently  out 
again.  Frequently  a  tag  of  capsule  will  have  been  captured  by 
the  forceps  and  is  snipped  off  with  the  scissors,  or  it  may  be  that 
no  capsule  is  caught.  The  forceps  is  then  similarly  inserted  at 
an  adjacent  part  of  the  wound,  and  in  this  manner  the  wound 
is  searched  from  end  to  end  for  capsule.  In  about  twenty*five 
per  cent,  of  the  cases  a  tag  of  capsnle  is  found  present,  I  regard 
this  manceuvre,  which  I  am  not  aware  that  any  other  surgeoi 
has  previously  recommended,  as  an  important  one,  for  I  believe 
that  it  effectual ly  removes  the  one  serious  drawback  to  the  valu- 
able operation  under  consideration. 

Finally,  the  coloboma  has  to  be  seen  to.  The  peripheral 
portions  of  the  iris,  corresponding  to  the  ends  of  the  wound, 
are  apt  to  have  become  prolapsed  in  the  course  of  the  operation, 
and  to  have  displaced  the  angles  of  the  coloboma  upward.  If 
thb  be  not  corrected,  the  prolapsed  jwrtions  of  the  iris  heal  in  the 
wound  and  cause  bulgings  there  later  on,  the  pupil  in  the  course 
of  some  months  becoming  drawn  up  toward  the  cicatrix.  Hence, 
in  every  case,  even  where  everything  seems  to  be  in  order,  it  is 
important  to  pass  the  narrow  spatula  into  the  anterior  chamber, 

*  P&nas's  Sotntion  =  Biniodide  of  Mercury  gr.  }  dissolved  in  Absolut 
Alcohol  3  vj.     Add  Distilled  Water  1  quiirt.     Shake  and  61ter, 
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aud  to  gently  stroke  down  each  pillar  of  the  coloboma  as  fur  aa 
it  can  hid  brought.  The  instillation  of  eserine  before  the  com- 
mencement uf  the  operation  will  cause  the  sphiucter  iridis  to 
assist  in  producing  the  desired  result.  All  this  b  aptly  termed 
the  toilette  of  the  wound. 

The  flight  of  the  eye  should  then  be  tested  by  finger-couDting^ 
HM  thi!^  aHTord.^  the  patient  sattsfactioUf  and  lends  him  courage  for 
the  next  few  days  of  strict  quiet. 

Having  secured  the  required  advantage  from  the  effect  of  the 
eserine,  a  drop  of  atropine  is  put  into  the  eye  before  applying 
t>he  bandage,  in  order  to  do  away  with  the  myosis,  which  might 
give  a  tendency  to  iritis. 

The  dressfing  is  now  applied.  A  piece  of  lint,  sufficiently  large 
to  exlend  k  inch  beyond  the  orbital  nnirgin  in  every  direction, 
ia  soaked  in  a  solution  of  corrosive  sublimate  (1  in  5000)  and 
laid  on  the  closed  eyelids.  Pledgets  of  absorbent  cotton  wool, 
soaked  in  the  same  solution,  are  laid  on  this^  the  hollows  at  the 
inner  canthus,  etc.,  being  carefully  filled  up;  so  that,  when  the 
bandage  is  put  on,  it  may  exert  equal  pressure  im  every  part  of 
the  eye.  Over  all  comes  a  layer  of  oiled  i*ilk  protective.  I 
apply  three  turns  of  a  narrow  tlanoel  roller  over  the  dressing 
and  round  the  head,  in  the  manner  which  was  customary  in  von 
Gmefe's  clinique;  hut  various  other,  and  doubtles^s  equally  good, 
forms  of  bandage  are  in  u.^e.  The  pressure  of  the  bandage  need 
only  be  sufficient  to  maintain  the  dressing  firmly  in  its  place.  It 
U  usuiil  to  keep  the  other  eye  closed  by  a  light  bandage. 

I  am  opposed  to  the  after-treatment  of  cataract  operations 
without  bundage,  as  advocated  by  some  surgeons.  It  is  by  no 
means  a  new  method,  and  I  do  not  doubt  that  many  cases  re- 
cover under  it,  I  do  not  believe,  however,  that,  in  a  long  series 
of  cases,  thf^  same  percentage  of  recoveries  can  bo  obtained  by  it 
as  with  the  bandage. 

AeeulmU  liablr  to  occur  during  Mf  Operatwn, — The  wound 
may  be  made  too  small.  The  delivery  of  the  lens,  consequently, 
may  be  so  difficult  that  the  margins  of  the  wound  are  ctmtused, 
and  then  suppuration  n>ay  be  promoted.    The  sconula,  too»  may 
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be  ruptured  bj  the  excessive  pressure  from  efforts  to  force  the  lena 
out,  and  [>ro}afK«  of  the  vitre<jm8  may  ensue.  If  the  directioDa 
aboTe  given  be  carefully  attended  to,  the  vast  luajority  of  both 
hard  and  soil  cataracts  may  be  extracted  without  difficulty  ;  but 
should  the  wound  be  made  too  small,  it  can  best  be  enlarged  by 
the  force pe-ftcia6or8  or  a  bluDt-pointed  knife  made  for  the  pur- 
po4*e.  Where  the  presence  of  an  unusually  large  hard  cataract 
is  diagnosed,  it  is  important  to  make  the  incision  larger  ah  initio, 
by  placing  puncture  and  counterpuucture  nearer  to  the  horizoutal 
meridian  of  the  cornea  than  above  directed. 

Hemorrhage  into  the  Anterior  Chamber  may  take  place.  It' 
may  be  from  the  iris,  from  the  corneo-sclerotic  margin,  or  from 
the  conjunctiva.  Pressure  with  the  spatula  on  the  cornea,  which 
causes  the  wound  to  gape,  is  often  successful  in  cleariog  the 
chamber  of  blood,  which  might  interfere  with  accurate  divtsiou 
of  the  capsule.  Still,  when  this  cannot  be  completely  got  rid  of, 
the  eapstiiotomy  may  be  performed  with  the  exercise  of  greater 
care.  Cocaine,  by  its  power  to  contract  the  blood  vessels,  has 
renderetl  this  hemorrhage  a  less  common  complication  than  it 
use<]  to  be. 

Prolapse  of  the  Vitreous  Humor.  This  may  be  due  to  a  too 
peripheral  position  of  the  wound,  support  being  thus  taken  away 
from  the  zonula,  and  the  danger  of  its  occurrence  was  a  diaad- 
vantage  of  the  completely  c<»rueo-8clerotic  wound  practiced  at 
one  time  by  von  Graefe*  The  Three  Millimetre  Flap  Operation 
18  less  liable  to  be  attended  with  loss  of  vitreous.  This  accident 
may  also  be  cau9e<l  by  undue  pressure  made  on  the  eyeball  by 
the  speculum,  fixation-forceps,  or  spoon,  or  by  the  underdid  dur- 
ing the  lid-mancDUvre.  It  may  be  due  to  defective  zonula  with 
6uid  vitreous  humor.  If  the  vitreous  prolapses  prior  to  delivery 
<>f  the  lens,  the  latter  falls  back  into  the  eye,  and  can  only  be 
iMivered  by  at  once  drawing  it  out  with  a  Critchctt's,  Taylor's, 
«r  richer  suitable  vertta  ;  and  this  may  be  regarded  as  one  of  the 
Sv^rtous  a(H3idenU  which  can  occur  in  the  course  of  the  opera- 
Lues  of  vitreous  after  delivery  of  the  leiia  is  less  serious; 
iml^vd^  a  CQiisiderable  ()4>rtion  of  the  vitreous  may  then  be  lost 
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wilhnut  ill-result  to  the  eye.  Still,  it  increases  the  traumatism 
and  renders  inflammatory  reaction  more  liable  to  occur.  0[uic- 
ities  in  th«  posterior  chamber  of  ihe  eye  are  frequently  an 
ultimate  rcsuit  of  loas  of  vitreous ;  but  a  much  more  serious  con- 
sequence is  sometimes  seen  in  detachment  of  the  retiua. 

Normal  A Jler- Progress. — Soon  afier  the  completion  of  a  normal 
operation,  (he  eflect  of  the  cocaine  having  passed  off,  some  smart- 
ing commences  and  continues  for  four  or  five  hours.  After 
that  time  the  patient  has  no  unpleasant  sensation  in  the  eye,  unless 
it  be  some  itching,  or  a  slight  momentary  pain,  or  sensation  of  a 
foreign  body,  especially  when  the  eye  is  moved  under  the  band- 
age. The  first  dressing  is  made  in  forty^eight  boars,  in  &  man- 
ner similar  to  that  immediately  aft^r  the  operation^  a  drop  of 
atropine  being  instilted,  as  also  at  each  successive  dressing;  and 
the  corrosive  sublimate  solution  is  used  for  freely  washing  the 
margins  of  the  eyelids,  some  of  it  Ijeing  allowed  to  trirkle  into 
the  conjunctival  sac.  At  this  first  dressing  it  is  well  to  abstain 
from  a  minute  or  lengthened  examination  of  the  eye;  but*  if 
the  lid  be  gently  raised,  the  wound  will  be  found  closed,  the 
cornea  clear,  the  anterior  chamber  completely  restored,  and  the 
pupil  semi-dilated  and  black.  The  subsequent  dressings  are 
made  night  and  morning,  for  the  purpose  of  instilling  atropine. 
On  the  third  day  after  the  operation  the  patient  may  be  allowed 
to  sit  up,  the  room  being  kept  moderately  dark;  and,  on  the  fifth 
or  sixth  day  the  bandage  may  be  left  aside  i)ermanently  and 
dark  glasses  worn  in  its  stead.  In  the  course  of  a  few  days 
more  the  paiient,  having  been  gradually  used  to  more  light,  may 
be  alh>wed  nut-of  doors.  It  is  desirable  to  couiioue  the  use  of 
atropine  for  about  a  fortnight  longer,  or  until  all  abnormal  vas- 
cular injection  of  the  white  of  the  eye  has  disappeared,  as,  until 
then,  there  is  danger  of  iritis.  (For  selection  of  glasses  in 
aphakia,  see  end  of  this  chapter.) 

Irrttfularilies  in  (hr  Process  of  Healing. — The  pain  may  con- 
tinue longer  than  four  or  five  hours,  and  it  is  then  well  to  quiet 
it  by  a  hypodermic  injectioD  of  morphia  in  the  corresponding 
temple.     Should  severe  pain  come  on  some  hours  later,  it  is  apt 
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to  he  due  to  no  accuoiuIatioD  of  tears  under  the  eyelids,  sud  it 
immediately  subsides  on  the  baudage  being  removed  and  exit 
giveu  U>  the  tears  by  slightly  openiug  the  eye.  Antiseptic  pre- 
cautions are  to  be  observed  while  l his  is  being  done. 

Late  appearance  of  the  Anterior  Chamber.  At  the  first 
dressing  it  will  sometimes  be  found  that  there  is  no  anterior 
chamber,  although  the  appearance  of  the  wound  is  quite  satis- 
factory ;  but  this  need  occui^ion  no  alarm,  as  the  anterior  cl 
ber  b  sometimes  not  restored  for  a  week  or  more. 

Striped  Keratitis.  At  this  dressing  also  it  may  be  obeerveil 
that  there  is  a  more  or  less  well- marked  striated  cloudiness  of 
the  cornea,  extending  over  nearly  the  whole  of  it,  or  occupying 
onlj  a  part  in  the  immediate  neighborhood  of  the  wound. 

This  opacity  is  the  result  of  injury  to  the  endothelium  of  the 
posterior  e«urface  of  the  cornea  during  the  ojieratiou  by  instru- 
raent«,  or  by  the  chemical  action  of  the  antiseptic  lotion.  Leber 
baa  shown  th^t  the  entrance  of  even  the  aqueous  humor,  through 
a  loss  of  Hubatance  in  the  endothelium,  is  tfufficient  to  cuuse  the 
fibres  of  the  true  cornea  to  swell  and  become  opaque,  just  as  the 
crystalline  lens  is  acted  on  if  its  capsule  be  opened.  The  endo- 
thelium of  the  posterior  surface  of  the  cornea  in  fact  it  is,  which 
protects  the  latter  from  being  infiltrated  by  the  aqueous  humor. 

This  striped  keratitis  is,  for  the  most  part,  of  no  serious 
import,  as  it  usually  passes  away  in  a  few  days  and  leaves  the 
corncu  perfectly  clear.  But  now  and  then  cases  do  occur  in 
which  the  process  is  very  intense,  and  where  a  jiermanent  white 
opacity  remains  iu  the  cornea  over  the  pupillary  area,  with  cou- 

(uent  serious  deterioration  of  vision.  These  severe  cases  are 
lost  apt  to  be  caused  by  the  introduction  of  the  antiseptic  solu- 
tton  into  the  anterior  chamber;  for  the  chemical  action  of  the 
antiseptic  on  the  corneal  ti^ues  i&(  more  damaging,  and  therefore 
the  opacity  it  produces  more  permanent,  than  is  the  action  of 
the  aqucfius  humor,  Sublimate  lotion  is  the  antiseptic  which 
has  boon  mof^t  often  to  bhune,  probably  because  it  is  the  antiseptic 
in  most  general  use.  Kveu  a  sublimate  lotion  of  1  in  10,000,  if 
ititroduced  freely  into  the  anterior  chamber,  may  cause  the  mild 
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form  of  striped  keratitb.  Yet,  with  the  1  in  5000  solution  which 
I  hnve  unlit  recently  employed,  I  never  had  the  severe  form,  and 
rarely  the  mild  form ;  but  then  I  never  deliberately  introduced 
the  solution  into  the  anterior  chamber.  I  have  bad  only  one 
case  of  the  severe  form,  and  in  it,  by  mistake,  a  sublimate  lotion 
of  1  in  2500  was  used  for  irrigation  of  the  surface  of  the  eye. 
No  iloubt,  in  irrigation  of  the  surface  of  the  eye,  some  of  the 
lotion  used  is  liable  to  make  its  way  into  the  anterior  chamber, 
lioric  acid  solution?  (  3  per  cent.)  do  not  injure  the  eodotheltum, 
but  I  have  little  faith  in  their  antiseptic  properties. 

SuppurutioD  of  the  Wound.  This  is  a  danger  which  is  very 
much  rarer  than  it  was  prior  to  the  introduction  of  antiseptics 
into  surgery;  indeed,  it  is  almoBt  banished  from  the  cataract 
operation.  When  it  occurs,  it  usually  does  so  between  the 
twelfth  and  thirty -sixth  hour  after  the  operation,  rarely  earlier 
or  later,  and  ia  a  very  serious  event ;  for,  in  the  vast  majority  of 
cases,  do  the  surgeon  what  he  may,  it  leads  to  loss  of  the  eye. 
Its  onset  is  made  known  by  severe  pain  of  a  continuous  aching 
kind  in  and  about  the  eye,  and  is  thus  easily  distinguished  from 
the  slight^  short,  stabbing  })ain,  with  long  intermissions,  which 
some  patients  complain  of  and  which  has  uo  evil  import.  On 
removing  the  bandage  the  eye  will  be  found  full  of  tears  and 
the  wound  covered  with  a  layer  of  muco-pus,  which  can  be  re- 
moved with  the  forceps  in  ooe  mass^  while  the  aqueous  humor 
and  cornea  may  already  present  some  opacity.  In  some  hours 
more  the  corneal  opacity  increases  considerably,  the  iris  becomes 
distinctly  inflamed,  and  the  pupil  filled  with  a  mass  of  inflam- 
matory exudation.  The  inflammatory  process  may 
remain  confined  to  the  wound  and  iris,  and  when,  in 
the  course  of  some  weeks,  it  entirely  subsides^  it  leaves 
the  pupil  drawn  up  toward  the  wound,  so  that  an  ap- 
pearance as  in  Fig,  121  is  presented;  or  the  inflam- 
mation may  strike  into  the  ciliary  body  and  choroid,  and  produce 
purulent  panophthalmitis,  with  total  destruction  of  the  eye. 

To  Gombat  Supptiraiion,  the  best  method  is  the  immediate  cau- 
terization of  the  ooineal  wound  in  its  whole  extent  with   the 
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g&ivADo-csutery.  Also,  the  wound  may  be  opened  up  from  end 
tu  end  wilh  &  itpatula,  the  aqueous  humor  evacuated,  and  I  be 
anterior  chamber  washed  out  with  injectious  of  cornwive  subli- 
mate so1uti(»D,  while  the  cotguuctival  sac  ia  irrigated  with  the 
tsarae  solution.  If  necem&ry,  these  meaBurea  are  to  be  repeated 
at  interval»  of  eight  or  ten  houra. 

Iritis,  Apart  from  the  iritis  which  occurs  ia  conuection  with 
suppuration  of  the  wound,  thid  complicatiou  is  most  usually  due 
to  irritation  from  masses  of  cortical  leus- substance  left  bebiud« 
It  may  also  be  due  to  dragging  from  a  tag  of  the  iri^^  being  left 
in  the  wound,  or  to  too  early  exposure  to  the  daylight.  Corti- 
eal  OMtaes  do  not  usually  give  rise  to  it  for  some  days  after  the 
operation.  It  is  ushered  in  with  the  usual  symptoms  of  pain^  anci 
ia  generally  of  the  plastic  variety.  If  it  extend  to  the  ciliary 
body,  sympathetic  ophthalmitis  may  result.  Its  treattnenl  cod- 
sists  in  otrict  conHoement  tu  a  dark  room,  atropine,  warm  foment- 
ations,  leeching,  and,  internally,  quinine.  In  these  cases  viaiuti 
18  liable  to  be  damaged  by  pupillary  exudation,  which  remains  m« 
a  permanent  obstrucUon  to  vision. 

CystDid  Cicatrix.  After  convalescence,  all  the  foregoing  dan- 
gers having  been  escaped,  the  cicatrix  in  the  corueal  margin 
sometimes  bulges  and  becoraes  semi-transparent,  presenting  tbt: 
ap[>earance  of  a  vesicle,  and  may  attain  a  large  size.  The 
extrt-miliLi}  of  the  late  incision  are  the  mostcommoo  positions  for 
this  condition,  hut  it  may  occupy  the  entire  length  of  the  cica- 
trix. It  does  not  generally  come  on  for  some  weeks,  or  more, 
after  the  operation.  In  some  vmes  it  is  caused  by  a  tag  of  iris 
which  is  incarcerated  in  the  wound,  but  in  other  cases  probably 
by  a  bit  of  capsule,  which  has  similarly  healed  iu  the  wound. 
Irregularity  in  curvature  of  the  cornea  and  consetjuent  irregular 
astigmatism  are  the  least  of  its  evil  consequences.  If  the  condi- 
tion be  caused  by  incarceration  of  iris,  the  pupil  will  be  gradu- 
ally drawn  close  to  the  upper  corneo-sclerotic  margin  ;  while,  if 
it  be  caused  by  a  |Mjrtiun  of  capsule,  irido-cyuliti^  may  be  pro- 
ducfxl.  Whether  the  iris  or  the  capsule  be  the  cause,  these  eyes 
ar«  always  ex{>o»<^d  to  thtu  danger  of  a  sudden  onset  uf  purulent 
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irido-cbtjroitlius  (see  |>,  193).  All  thus  demonstrates  the  irmnense 
iin|K>rtuuoe  of  attention  to  those  details  of  the  operation  whit-h 
are  calculated  to  obviate  incarceration  of  iris  or  of  capsule  in 
the  cicatrix. 

Cataract  Extraction  without  Iridectomy.'^ — This  method  is 
older  than  the  Linear,  von  Graefe's,  or  the  Three  Millimetre 
Flap  Operation,  and  used  to  be  known  ae  The  Flap  Operation, 
ft  has  been  revived  within  the  last  two  years  by  some  most  dis- 
tingnisih^  ophthalmic  surgeoos,  chiefly  in  Paris,  but  aJso  in  Ger- 
many and  America,  and  even  in  England.  It  diflers  from  the 
Three  Millimetre  Flap  Operation  in  that  the  incision  occupies  a 
greater  extent  (about  one-third)  of  the  circumfereuee  of  the 
cornea^  and  that  no  iridectomy  is  made.  Formerly  the  knife 
used  was  triangular  in  shape  (Beer's  knife),  but  von  Graefe*s 
cataract  knife  is  the  instrument  now  employed.  The  round 
pupil,  and  consequent  somewhat  prettier  appearance  of  the  eye. 
is  the  one  advantage  which  can  be  claime<]  for  iWmh  procedure 
over  the  Three  Millimetre  Flap  Operation,  as  it  has  been  above 
described,  for  the  vision  with  a  circular  pupil  is  not  better  than 
where  a  small  iridectomy  has  been  done.  As  a  setnit!*  against 
the  circuhir  puj>il,  the  extraction  without  iridectomy  exposes  the 
eye  to  the  serious  daiiji^er  of  prolapse  of  the  iris  into  the  wound, 
These  operators  make  it  a  rule  to  perform  an  iridectomy  in 
all  cases  where  they  cannot  satisfactorily  repose  ihe  iris  after 
delivery  of  the  lens,  but  even  where  they  can  repose  it  well,  they 
are  not,  they  state,  secure  against  the  occurrence  of  a  prolapse 
within  the  first  two  or  three  days  after  the  operation  ;  nor  do 
they  (ind  that  cserine,  or  any  (»tber  means,  provides  the  desired 
safeguard.  It  is  admitted  that  prolapse  of  the  iris  takes  place 
after  a  number  of  these  operations,  and  that  there  is  no  means  of 
foretelling  in  what  eye^  it  will  occur.  The  prolapsed  portion  of 
iris  heals  in  the  wound,  which  tbeu,  in  a  few  weekt,  becomes 


^  Kaown  now  very  generally  as  The  Simple  Method,  while  the  opem- 
tioa  combined  with  an  iridectomy  ia  oow  commonly  termed  The  Combined 
Method. 
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^^^more  or  less  cjstoid  and  bulgiog,  causing  displacement  of  iBe 
^^Vpupil  AQf)  irregular  curvature  of  the  cornea,  with  resulting 
■  deterioration  of  vision.  Nor  is  this  all,  for  such  ejes  are  liable, 
^^^1  weeks,  mouths,  or  even  years  after  the  operation,  to  take  ou 
^^^Bevere  irido-cyclitis,  ending  in  total  loss  of  sight.  Another  dis- 
advautage  of  this  operation  is,  that  removal  of  cortical  remains 
cannot  be  so  effectually  performed  as  where  a  coloboma  has  been 
made. 

Therefore,  while  admitting  the  charm  of  a  circular  pupil,  I  am 
of  opinion  that  the  question  is  not  whether  the  appearance  of 
some  of  the  eyes  operated  ou  is  pleasing  to  us,  and  to  others  who 
inspect  them,  but,  rather,  what  advantage  the  greatest  number  of 
persons  operated  on  derive  from  the  operation.  With  sentimental 
talk  about  "  mutilation  ''  of  the  iris  I  cannot  pretend  to  sympa- 
thise. If  the  advocates  of  the  method  under  discussion  should 
tind  a  means  of  insuring  the  eye  against  prolapse  of  the  iris,  the 
operation  will  be  placed  upon  a  different  footing,  but  until  then 
the  procedure  cuinnot,  I  think,  be  recommended. 

It  is  easy  to  understand  why,  in  the  simple  extraction,  pro- 
lapse of  the  iris  with  subsequent  incarceration  is  so  liable  to 
occur,  even  some  days  after  the  operation,  and  why  it  is  so  diffi- 
cult to  devise  a  sure  means  for  preventing  the  accident;  as,  also, 
how  it  is  that  even  a  very  narrow  coloboma  is  sufficient  to 
protect  the  eye  from  this  disaster.  And  yet  I  am  inclined  to 
think  that  among  those  oculists  who  have  reverted  to  the  simple 
method  there  are  some  who  do  not  realize  the  modttjs  operandi  in 
either  case.  Within  a  few  houre  after  the  operation  the  wound 
in  the  corneal  margin  most  commonly  closes,  the  aqueous  humnr 
collectit,  and  the  anterior  chamber  is  restored.  But  it  take<s  many 
oure  more  for  the  delicate  union  of  the  lips  of  the  wound  to 
come  quite  consolidated,  and  during  this  time  it  requires  bul 
ittle — a  cough,  a  sneeze,  a  motion  of  the  bead^  the  necessary 
effitrts  in  the  use  of  a  urninal  or  bedpan,  no  matter  how  careful 
the  nursing — to  rupture  the  newly  formed  union,  and,  as  a  matter 
of  fart,  this  often  does  take  place.  The  aqueous  humor  then 
flow>»  away  through  the  wound  with  a  sudden  gush,  and,  where 
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the  Biitifile  extraction  has  been  employed,  carries  with  it  the  im. 
Doubtless,  in  tliia  event,  it  ia  that  portion  of  the  aqueoiiB  humor 
which  is  aitiiate^)  behinii  the  iris,  which  is  chiefly  concerned  in 
ihe  iris-prolapse;  the  aqueous  humor  in  (he  anterior  part  of  the 
anterior  chamber  probably  tiowa  olT  without  influencing  the 
position  of  the  iris.  The  advocates  of  the  simple  operation  en- 
deavor to  prevent  secondary  iris-prolapee  by  a  spastic  contraction 
of  the  pupil,  produced  by  eserine,  which  ia  iostilled  at  the  con- 
clusion of  the  operation,  and  again,  by  some  operators,  a  few 
hours  afterward.  In  moat  iuataQces  the  desired  end  ia  by  this 
means  etfected.  But  there  ia  a  conaiderable  percentage  of  the 
in  which  the  contraction  of  the  sphincter  iridis  is  overcome 
by  the  pressure  of  the  aqueous  humor  from  behind,  and  iris- 
prolapse  takes  place. 

How,  then,  does  the  formation  of  a  coloboma  prevent  prolapse 
of  the  irii*,  when  the  wound  bursts,  m  I  have  described?  Not 
bt'caust?  the  portitni  of  iria  which  is  liable  to  prolapse  has  been 
taken  away*  That  would  mean  nothing  less  than  the  whole  of 
that  part  of  the  iris  which  corresponds  lo  the  length  of  the  opeu- 
inp  in  the  corneal  margin.  But  the  coloboma  averts  secondary 
iris-prolapBe,  because  it  provides  a  gateway,  a  sluice,  for  the 
aqneouij  humor  contained  in  the  posterior  part  of  the  anterior 
chamber  to  escape  directly  through  the  wound^  without  carrying 
with  it  the  iris  in  its  rush  ;  and  it  is  evident  that  the  narrowest 
coloboma  which  can  be  formed  will  be  amply  sufficient  for  the 
purpose.  To  my  mind  a  narrow  iridectomy  here  is  no  "  mutila- 
tion of  the  iris,"  but  rather  a  measure  which  rests  upon  a  sound 
ecientiflc  basis,  and  which  is  calculated  to  ensure  the  saf*  tv  nfthi- 
eye  iu  an  important  particular. 

As  to  disfigurement  of  the  eye,  there  is  practically  nunc  wbeu 
the  ci>Ioboma  is  so  narrow  and  is  situated  in  the  upper  jjart  of 
the  iris.  The  pupil,  too,  is  movable,  almost,  if  not  quite  as  much 
so,  I  venture  to  say,  as  in  roost  cases  of  simple  extraction.  For 
it  is  entirely  a  mistake  to  suppose  ihat  a  narrow  e<jloboma  renders 
the  pupil  immovable.  Where  there  are  no  adhesions  between 
the  pupillary  margin  and  the  capsule,  as  frequently  happens,  the 
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reaction  to  light  ia  active,  a  drop  of  atropioe  will  dilate  the  pupil 
widely,  and  a  drop  of  e«€rJoe  will  contract  it. 

Mental  DrrangcmenU  after  Gdmraci  Ejrtradwns. — After  cata- 
ract extractions,  during  the  period  of  confiaeraent  to  bed,  paseiag 
mental  disturbances  are  sometinieg  seen  io  old  people.  Thia 
usually  takeg  ihe  form  of  eon  fusion  of  ideai,  halluciDationa,  and 
terror.  It  i»  hard  to  assign  a  cause  for  it,  but  probably  it  ia 
mainly  due  to  the  quiet  and  the  exclusion  of  light,  following  on 
:a  period  of  80tne  anxiety  and  excitement.  A  few  doees  of  stil- 
phonal  and  permission  to  sit  up — at  least  in  bed — with  the 
adniisfiioD  of  more  daylight,  will  be  the  best  measures  to  adopt 
in  such  a  case;  and  speedy  restoration  of  mental  equilibrium 
may  be  looked  for  with  confidence.  Cure  should  be  taken  not 
to  mistake  the  symplurns  of  atropiue  poisoning  for  this  form  of 
mental  disturbance. 

Semudary  Glaucoma  after  Cutarart  Extraction  occurs  now  and 
then,  by  whatever  method  the  extraction  may  have  been  jier 
fi>rmeil.  This  is  contrary  to  what  one  would  have  exfiected,  in 
view  of  the  diminished  contents  of  the  glolw,  by  reason  of 
absence  oF  the  leoa,  and  especially  in  tht>se  cases  where  an  iri- 
dectomy has  bien  made.  High  tension  in  these  instances  may 
come  on  soon  after  recovery  from  the  cataract  operation,  or  alter 
a  g<M>d  result  has  existed  for  many  years.  Treacher  Collins'  * 
:ADd  Natanson's  f  microscopic  iovestigations  show  that  in  these 

sea  either  the  iris,  the  capsule,  or  the  hyaloid,  has  become  en* 
tangled  in  the  wound,  and  it  seems  that  this  leads  in  some  oases 
to  cl«Miire  of  (lie  filtration  angle  in  its  entire  circumfereuoe ;  but, 
ubvioiiwly,  further  infurmritton  ts  required  on  this  rather  obscure 
question. 

A  wide  iridectDmy,  or  a  sclerotomy,  i?hould  be  made  ■ 
as  po»H)ble  after  the  high  tension  t^hows  itself,  and  by  this 
many  of  tht*s«  eyes  may  be  Baved. 

Discission  or  Dilaeeration  means  the  tearing  of  the  anterior 


•  TfttttM.  Ophth,  Sor.,  vol.  X,  p.  108, 
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GHpeule  of  the  lens  with  a  Deedle,  so  ae  to  give  the  aqueoiid 
humor  access  to  the  Jeoticular  fibres,  which  causes  ihem  to  swell, 
'ftiid  gradually  to  become  soft,  aud  theu  Lu  be  abiaorbed. 
The  larger  the  capsular  opeoiug,  the  more  freely  is  the 
aqueous  brought  in  coutact  with  the  lens,  aud  the 
more  rapid  k  its  swelling.  The  rapidity  of  the  swell- 
ing aud  absorption  depend,  also,  ou  the  coiisisleuce  of 
the  leos.  The  softer  it  ia,  the  more  rapid  is  the  pro- 
cess, the  completion  of  which  may  require  from  a 
few  weeks  to  many  monlhis.  It  is  wise  to  make  the 
first  didcisaiorj  of  moderate  dimensions,  in  order  to  teat 
the  irritability  of  the  eye,  especially  iu  adults. 

The  instruments  required  are  a  spring  speculum, 
a  fixation  forceps,  and  a  Bowman's  stop-needle  (Fig. 
122).  The  shoulder  on  the  latter  inHrument  prevents 
its  advance  too  far  into  the  eye.  The  pupil  is  to  be 
dilated  with  atropine. 

The  eye  having  been  cocainized,  the  speculum  applied, 
aud  the  eye  fixed  close  to  the  inner  margin  of  the  cornea, 
the  needle  ia  passed  perpendicularly  through  the  cornea 
iu  its  lower  and  outer  quadrant,  at  a  point  correspond- 
ing to  the  margin  of  the  dilated  pupil.  It  is  then  at]- 
vauced  upward  to  the  upper  margin  of  the  pupil  (Fig. 
123),  where  it  is  passed  into  the  capsule,  but  not  deeply 
into  the  lens,  and  a  verLical  incision  is  effected  by  with- 
drawing the  instrument  slightly.  If  an  extensive  open- 
ing in  the  capsule  he  wished  for,  a  horizontal  incision 
can  l>e  added  to  the  vertical  by  a  correi^punding  muiiuu 
of  the  needle-  During  these  mantwuvres,  the  cornea,  at 
the  point  of  puncture,  must  form  the  fulcrum  for  the 
motions  of  the  instrument.  The  instrument  is  then 
withdrawn  and  some  aqueous  humor  escapes  through 
the  opening.  Atropine  is  •instilled  and  the  bandip 
applied.  The  patient  is  kept  in  bed,  iu  a  darkenr  i 
room,  for  a  day,  and  then  the  bandage  may  be  dispensed 
with  and  dark  spectacles  worn.     The  iris  is  to  be  kept  well  umler 
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the  infiuence  of  atropine  until  t]ie  absorptioD  of  the  leus  is  com- 
pleted. Repetition  of  the  operalioii  is  called  for  if  the  opening 
be  so  small  as  to  admit  of  but  a  very  slow  absorption  of  the 
)eu3,  or  if,  as  eometimes  happeuB,  the  opening  shi>uld  become 
closed  up. 

This  method  is  apptictibie  to  all  complete  cataracts  up  to 
the  twenty-fifth  year  of  age,  and  to  those  lamellar  cataracts  in 
which  the  opacity  approaches  so  close  to  the  periphery  of  the 
lens  that  nothing  can  be  gained  by  an  iridectomy.  After  the 
above  age  the  increasing  hardness  of  the  nucleus  and  the  in- 
creasing irritability  of  the  iris  render  the  method  unsuitable. 

DiscisaioD  is  a  safe  pro- 
Fic.  123,  cediire  when  used  with  the 

above  indications  and  pre- 
cautions.    The    danger 
chiefly  to  be  feared  is  iritisy 
from   pressure  on  the  iris 
of  the  swelling  lens  masses. 
When    this   occurs,   or    ia 
Ihreatencd,  removal  of  the 
cataract  by  a  linear  inci- 
sion in  the  cornea  should 
be  at  once  performed.     A 
safeguard     against     iritis 
may  be  had  in  a  preliminary  iridectomy  (von  Graefe),  and  it 
is,  perhaps,  well  to  du  this  in  all  cases  over  iifteen  years  of  age, 
the  discission  following  some  weeks  afterward. 

Another  danger  consists  in  glaucoiuatoua  increase  of  ten!*ion 
(aecM>udary  glaucoma),  which  may  come  on  without  any  subjec- 
tive symptoms,  while  the  absorption  of  the  lens  runs  its  proper 
course.  It  may  happen,  in  this  way,  that  when  absorption  of  the 
cataract  is  completed,  the  eye  will  be  found  blind  from  glaucoma. 
Frequent  testings  of  the  tension  of  the  eye  during  the  cure  are, 
therefore,  a  most  important  precaution.  Should  the  tension  rise, 
[removal  of  the  lens  through  a  linear  incision  in  the  cornea  is  at 
[once  indicated;  or,  the  suction  operation  may  he  employed. 
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Suction  Operation  of  Cataract.— Thia  methoil  can  only  be  used 
for  »enii-fluid  or  soft  calaracis. 

The  pupil  havinj^  been  wdl  dilated  with  atropine,  and  the  eje 
f^oocaiiiized,  a  free  opening  is  made  in  the  capsule  of  the  leos 
with  a  discissioQ  needle.  A  linear  incisiuii  is  lhei»  made  in  ihe 
cornea  about  half  way  between  its  centre  and  its  margin»aud  the 
poiut  of  a  Bowman's  or  a  Teale's  syringe  introduced  through  it, 
and  through  the  opening  in  the  capsule,  into  the  substance  of  ihe 
lens.  Gentle  suction  is  tlien  applied,  and  the  lens  substance 
drawn  into  the  syringe.  The  syringe  should  not  be  passed  be- 
hind the  iris.  If  it  be  thought  that  the  cataract  is  not  suffi- 
ciently 8oft»  it  is  desirable  to  allow  some  time  (a  fortnight  or  so) 
to  elapse  between  the  discission  and  the  suction,  in  order  that  the 
lens  substance  may  undergo  disintegration  by  the  action  of  tlio 
Rqueous  humor. 

Seeondaiy  Cataract  and  its  Operation — Capsulotomy.^Tlie 
term  ** secondary  cataract,"  as  here  used  (compare  p.  319;,  usu- 
ally means  a  ctoi^ure  of  the  opening  in  the  anterior  capsule  left 
after  the  removal  of  a  cataractous  lens,  with  sometimes  a  thick- 
ening of  the  capsule,  by  which  an  impediment  is  ofiered  to  the 
raya  of  Hglit  in  parsing  through  the  pupil.  The  thickening  may 
have  pre-existed  in  the  capsule,  or  it  may  be  due  to  subsequent 
proliferation  of  the  epithelial  cells  ou  the  inner  surface  of  the 
capsule.  The  term  is  also  used  with  reference  to  those  cases  in 
which  no  central  opening  has  been  made  in  the  capsule  (peri- 
pheral capsulotomy),  and  where  the  latter  causes  imperfect  vis- 
ion. It  is  also  used  in  those  casee  where,  afler  cataract  extrac- 
ti<m,  an  exudation  in  the  pupil,  consequent  upon  iritis,  has 
occurred.  And  finally,  it  is  applied  to  the  case*  which  Fig.  121 
represents,  in  which,  atler  suppuration  of  the  wound  with  irido- 
cyclitis, the  iris  is  dragged  upward,  and  the  pupil  consequently 
obliterated. 

The  most  simple  form  of  secondary  cataract  occurs  m  a  very 
fine  cobweb-like  membrane,  extending  over  the  whole  area  of  the 
pupil,  which  can  oflen  only  be  discovered  by  careful  exaniina* 
tion  with  oblique  illumination.     It  may  not  appear  until  some 
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months  aft^r  the  extraction,  and  then  caus^  the  patient  to  com- 
plain of  fliiniiiished  acutenesa  of  vision.  It  is  a  simple  matter 
to  make  a  rent  in  this  delicate  membrane  with  a  discission 
neeflle. 

Where  there  are  thick  opacities  in  the  capaule  orinflaroroatory 
exudation  into  the  pupil,  with,  probably,  adhesions  of  the  ins  to 
the  pnpillary  membrane,  extraction  of  the  latter  has  been  pro- 
posed and  practiced,  but  is  associated  with  so  much  danger,  from 
the  unavoidable  dragging  on  the  ciliary  body  and  iris,  that  the 
proceeding  is  not  often  employed. 

FiQ,  124. 


Sir  \\\  BoivmuHH  Method  with  two  needles  is  here  much  prefer- 
able. In  it  the  point  of  a  discission  needle  is  passed  through  the 
inner  quadrant  of  the  cornea  and  into  the  centre  of  the  opacity 
(Fig.  124),  and  then,  with  the  other  hand,  a  second  neetlle  is 
passed  through  the  outer  quadrant  of  the  cornea  and  into  the 
membrane^  close  beside  the  first  needle.  The  points  of  the 
needles  are  now  separated  from  each  otlier  by  appnixtmatinn  of 
their  handU's.  and  in  ihia  way  a  hole  i»  made  in  the  membrane. 
A  very  small  opening  in  the  cai^ule,  if  quite  clear,  is  snfticitiut 
to  establish  good  vision. 
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Dr.  Noyes^i  Afefhod* — A  Graefe's  cataract-knife  is  eutered  in 
the  horizontal  merhlian  of  the  cornea  at  its  temfwral  margin, 
and  a  counterpuucture  made  in  the  same  meridian  at  the  inner 
corneal  margin.  The  point  of  the  knife  is  now  withdrawn  into 
Lhe  anterior  chamber,  and  made  to  puncture  the  secondary 
cataract^  aud  is  then  removed  from  the  eye.  Two  blunt-pointed 
hooks  are  then  entered  into  the  anterior  chamber,  one  through 
each  corneal  puncture,  and  the  point  of  each  passed  through  llie 
oi)euing  in  the  membrane  made  with  the  knife.  By  traction  on 
the  hooks  this  opening  is  enlarged  without  any  dragging  on  the 
iris  or  ciliary  body, 

Iridatoiny. — For  the  cases,  as  iu  Fig.  121,  where  the  iris  forms 
a  complete  and  tightly  stretched  curtain  across  the  pupil,  iridec- 
tomy is  the  operation  which  readily  suggests  itself.  In  very  few 
cases,  however,  does  it  give  a  satisfactory  result,  owing  to  the 
inflammatory  products  which  lie  behind  the  iris  and  which  close 
up  any  artificial  pupil  by  their  proliferation,  which  is  set  going 
by  the  dragging  of  the  iris  with  the  forcep.  Repeated  iridec- 
tomies may  finally  produce  a  clear  pupil,  but  iridotomy,  in  which 
there  is  no  dragging  of  the  iris,  is  a  better  operation  in  these 
cases. 

There  are  several  models  of  performing  iridotomy,  that  of 
de  Wecker  being  the  best,  A  vertical  incision  having  been 
made  in  the  cornea,  about  3  mm.  long  and  the  same  distance 
removed  from  lis  inner  margin,  the  closed  blades — one  of  which 
has  a  sharp  point — of  de  Wecker*s  forceps-scissors  are  passed 
into  the  anterior  chamber.  The  blades  are  then  opened  and  the 
sharp  point  of  one  of  them  is  forced  through  the  stretched  iris 
aud  some  3  or  4  mm.  behind  it.  By  now  closing  the  blades  the 
tightened  iris  fibres  are  cut  across,  and,  on  their  retraction,  a 
central  clear  pupil  is  formed  in  the  iris  aud  retro-iridic  tissue. 

Dislocation  of  the  Crystalline  Lens. — This  may  be  c<»ngenital, 
and  due  to  arrested  development  of  the  zonula  of  Ziuu  ;  or  it 
may  be  the  result  of  disease,  such,  for  example,  as  anterior 


♦  **  Dineaiea  of  the  Eye ''  [lAtudon,  1882),  p,  251. 
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wound.  The  astigmatkiTi  here  is  usually  "  agAiiisi  the  rule  "  (me 
p,  39),  and  greater  for  some  weeks  after  the  of^eratioii  than  later 
on,  and  therefore  it  18  well  uot  tu  prescribe  eylti]dr]cji,l  glasses  for 
at  least  two  months  subsequent  to  the  operation. 

(For  an  aceonnt  of  Ery  tbropsi  a  after  cataract  ex  tract!  od  see 
Chap.  XVII.) 


CHAPTER  XIV. 


I 


DISEASES   OP    THE  VITREOUS  HUMOR. 

Pumlent  Inflammation  of  the  Vitreons  Humor  (to  which, 
unforturjately,  the  name  jiseudu-glioina  h  sometimes  applierl) 
occurs  only  as  the  result  of  perforating  injyries,  or  of  the 
loclgnaent  of  a  foreign  body,  or  as  an  extension  of  a  purulent 
process  from  the  choroid  (p.  253). 

Ophihatmoftcopicfiliij,  a  purulent  deposit  in  the  vitreous  humor 
gives  a  yellowish  reflection.  It  is  to  be  diBtinguished  from  a 
somewhat  similar  appearance  in  glioma  of  the  retina  by  the 
history,  by  its  early  complication  with  more  or  less  severe 
iritiSf  by  the  very  frequent  retraction  of  the  periphery  of  the 
iri?,  with  bulging  f<irward  of  its  pupillary  part,  and  by  the 
diminished  tension  of  the  eye,  while  a  lobulated  appearance 
is  not  so  usual  in  it  a«  in  glioma.  Again,  in  glioma  the 
vitreous  humor  remains  clear,  while  in  this  disease  it  is  hazy. 

The  condition,  if  at  first  confined  to  the  vitreous  humor, 
soon  extends  to  the  surrounding  tissues^  and  usually  leads  to 
panophthalmitis  and  complete  destruction  of  the  eye- 
Inflammatory  AfiectioES  of  the  Vitreous  Humor,  other  than 
the  purulent  form,  are,  for  the  most  part,  the  cotKHequence 
iif  disea&es  of  the  chrjroid,  ciliary  body,  or  retina,  and  display 
themselves  as  opacities  of  various  kinds.  These  either  are 
cells  derived  from  the  primarily  diseased  tissue,  or  they  are 
secondary  changes  (connective  tissue  development),  the  result 
of  this  cellular  invasion. 

The  chief  Variefie^  of  VUreom  Humor  Opacities  are:  1, 
The  Dust-like  Opacity  so  characteristic  of  syphilitic  disease 
of  the  retina  and  choroid.  It  may  occupy  the  entire  vitreous 
humor,  but  is  frequently  confined  to  the  region  of  the  ciliary 
body,  or  to  that  of  the  posterior  layers  of  the  vitreous  humor 
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2.   Flakes  and  Threads.      These  occur  with  chroDic  afiTectioiiiil 

of  the  choroid  ur  ciliary  body,  aud  may  be  the  result  also 
of  hemorrhages  into  the  vitreous  humor.  They  invade  every 
portion  of  the  humor.  3.  Membranous  Opacities,  wbich 
are  rare,  and  are  probably  the  result  either  of  extensive 
hemorrhagic  extravasations  or  of  choroidal  exudations. 

Hemorrhages  into  the  vitreous  humor  are  not  uncommon^ 
and  are  the  result  of  certain  diseases  of  the  retina  aud  choroid, 
which  are  accompanied  by  hemorrhages  in  those  membranee. 
They  are  also  caused  by  blows  on  the  eye  which  rupture 
the  choroidal  or  retinal  vessels.  Most  of  the  alterations 
occurring  in  the  vitreous  humor  are  attended  with,  or  give 
rise  to,  fluidity  of  it 

Thu  Diaffno»iji  of  opacities  in  the  vitreous  humor  is  made 
with  the  ophthalmoscope  mirror  and  a  not  very  bright 
light,  or  with  the  plane  niirror.  If  a  very  bright  light  and 
concave  mirror  be  employed,  the  finer  opacities  will  not  be 
readily  seen.  The  pupil  being  illuminated,  the  patient  is 
directed  to  look  rapidly  in  dilferent  directions,  when  the 
opacities  wiil  be  seeu  to  float  across  the  area  of  the  pupil, 
as  they  are  thrown  from  one  side  of  the  eye  to  the  other. 

Another  and  very  fine  method  for  the  detection  of  delicate 
opacities  in  the  vitreous,  is  by  placing  a  high  -\-  lens,  say 
+  10  D,  behind  the  ophthalmoscope  mirror,  and  then  going 
close  to  the  eye,  as  in  the  exairiination  of  the  upright  image* 
Minute  opacities  will  then  be  seen  as  black  dots  floating 
in  the  vitreous  humor. 

The  ophLhalmoscofje  does  not  always  detect  changes  in  the 
choroiil  or  retina  when  there  are  opacities  in  the  vitreous;  and, 
in  many  such  cases,  we  are  led  to  the  belief  that  the  diseased 
changes  in  the  choroii]  or  retina  are  too  fine  to  be  seen  with 
the  ophthalmoscope,  or  that  they  are  situated  in  the  region 
of  the  ciliary  body  which  is  out  of  view. 

Vmon  is  afiected  i)y  opacities  in  the  vitreous  humor  in  propor* 
tion  to  their  density,  aud  to  the  extent  to  which  the  vitreous 
humor  is  occupied  by  them.    The  patients  oi\en  observe  them  as 
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floating  positive  scotoroata  m  iht^ir  field  of  viaion.  These  "  en- 
toptic  appearances'*  are  caused  by  the  shadows  of  the  opacities 
thrown  on  the  retina. 

The  Prognmis  depends  on  the  cause  of  the  opacities.  Small 
hemorrhagic  extravasations  in  young  people  are  readily  absorbed. 
The  dust-like  opacity  of  specific  retinitis  is  also  favorable  for 
absorption,  while  extensive  hemorrhages  in  older  people,  and 
the  **  flake  and  thread  "  opacities,  frequently  remain  as  permanent 
obetructions.  Moreover,  by  shrinking,  many  of  the  more  organ- 
ized opacities  give  rise  to  detachment  of  the  retina  from  the 
choroid,  and  consequent  blindness. 

Treatment  consifltA,  above  all^  in  that  for  the  exciting  cause. 
Besides  this,  Heurteloup's  artificial  leech,  or  dry  cupping  on  the 
temple,  is  must  useful ;  and  in  many  cases,  soon  after  the  applica- 
tion»  a  marked  clearing  up  of  the  vitreous  is  apparent.  Pilo- 
carpine hyfMKlermically  is  worthy  of  trial.  In  one  case  von 
Graefe  operated  on  membranous  opacities  by  tearing  them 
with  a  needle,  and  with  a  successful  result. 

Mouches  Volantea,  Huecae  VoEtantes,  and  Myodesopsia 
(/twTa,  afly:  fV««.  «^^inff),  are  terras  applied  to  the  motes  which 
people  frequently  see  floating  before  their  eyes,  but  which  do 
not  interfere  with  the  acuteuess  of  vision,  nor  can  the  ophthal- 
moscope detect  opacities  in  the  vitreous  humor,  or  any  other 
intraocular  disease.  These  motes  are  most  apparent  when  a 
bright  surface,  such  as  a  white  wall  or  field  of  a  microscope,  is 
looked  at.  Mouches  volantea  have  no  clinical  importance. 
Those  annoyed  with  them  should  be  strongly  recommended  not 
to  look  for  them,  as  in  that  case  others  are  very  apt  to  become 
Ttsible.  They  depend,  probably,  upon  minute  remains  of  the 
embryonic  tissue  in  the  vitreous  humor. 

Fluidity  of  the  Vitreous  Humor,  or  Syuchyais  <? fV,  together ; 
xiut^  to  ponr)f  is  not  rare.  It  can  only  be  diagnosed  with  certainty 
when  the  humor  contains  floating  opacities.  Low  tension  of  the 
eyeball  does  not  always  indicate  fluidity  of  the  vitreous,  although 
soft  eyeballs  nearly  always  contain  fluid  vitreous  humor.  Trem- 
bling of  the  iris  is  also  no  sign  of  fluid  vitreous,  but  merely 
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it  renders  prolapee  of  the  vitreous  more  liable  to  take  place. 

Foreign  B<klief  in  the  Vitieons  Humor. — One  of  the  moet 
commuu  aocidenta  to  the  eye  is  perforation  of  the  sclerotic,  or 
of  the  cornea  and  crysUUine  lens,  by  a  small  foreign  body  ( ahot, 
niorifet  ot  iron,  copper,  stone,  or  glass),  which  then  lodge  in  the 
vitreous  humor. 

In  cflfles  where  the  ophthalmoscope  fails  ug,  owing  to  extra  va- 
riation of  blood,  etc*,  it  is  aomeliaies  not  easy  to  say  whether  the 
foreign  body  be  in  the  eye,  or  whether  it  may  merely  have  punc* 
turcnl  the  eclerotic  and  fallen  to  the  ground.  If  it  be  known  to 
have  been  a  small  foreign  body,  which  has  flown  against  the  eye 
with  force,  the  probabilities  are  that  it  is  lodged  in  the  eye* 

But  if  the  case  be  brought  immeiiiately,  or  goon  after  the 
AccidtMit,  nnri  there  be  no  intraocular  hemorrhage  to  obscure  our 
view,  the  foreign  body  may  frequently  be  detected  with  the 
ophthalmoflcopo  in  the  vitreous  humor  as  a  dark  or  glittering 
body,  m!<jnrdinj(  to  its  nature*  And  focal  illumination  with 
diliit<^d  pupil  will  ol\en  help  us  to  dJiscover  a  foreign  body  situ- 
aU'd  in  the  anterior  part  of  the  vitreous  humor.  Or  if  it  cannot 
be  M;en,  an  opA(pjo  etrcak  through  the  vitreous  humor,  one  end 
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of  which  correapoudB  with  the  sclerotic  wouud,  may  ioilicate  tlie 
track  taken  by  a  foreign  body. 

Id  case  the  foreign  body  has  perforated  the  cornea  and  reached 
the  vitreoua  humor  through  the  circumlental  gpace,  a  counter- 
opening  will  be  found  in  the  iriSf  while  if  it  be  suppoaed  to  have 
passed  through  the  cornea  and  lens,  the  openings  both  in  the 
anterior  and  posterior  capsule  of  the  lens  should  be  sought  for. 

It  is  rarely  that  a  foreign  boiiy,  whether  it  remain  free,  or,  as 
sometinies  happens,  become  encapsuled,  is  tolerated  permanently 
in  any  part  of  the  interior  of  the  eye,  and  the  event  should  never 
be  calculated  on  in  the  treatment  of  such  a  case. 

As  a  rule,  foreign  bodies  in  the  vitreous,  as  elsewhere  within 
the  eye,  soon  produce  violent  inflammatory  reaction.  This 
occurs  either  by  reason  of  infective  micro-organisms  being  intro- 
duced into  the  eye  with  the  foreign  body,  or  it  may  be  caused  by 
'the  oxidization  of  the  foreign  body,  when,  as  is  most  common,  it 
is  of  iron  or  copper.  The  form  of  inflammation  may  be  either  a 
plastic  or  purulent  uveitis,  in  the  latter  case  with  purulent  intil- 
tration  of  the  vitreous  humor  and  hypopyon. 

An  eye  which  contains  a  foreign  body  that  is  not  or  cannot 
be  at  once  removed^  may  be  regarded  as  lost ;  and  such  an  eye 
becomes,  moreover,  one  of  the  surest  sources  of  sympathetic 
ophthalmitis. 

It  is,  consequently,  of  the  utmost  importatice  to  remove  every 
foreign  body  from  the  interior  of  the  eye  if  possible,  and  with  the 
least  delay;  or,  if  not,  carefully  to  watch  the  eye»  and  at  any 
^«ign  of  inflammatory  reaction  to  remove  the  eyeball.  Indeed,  in 
view  of  the  fact  that  this  inflammatory  reaction  almost  invariably 
comes  on  sooner  or  later,  I  should  be  inclined  to  remove  most  of 
these  eyea  at  once,  when  the  foreign  body  cannot  be  extracted. 

Removal  of  Uie  Foreign  Body  is  oflen  an  extremely  diflScult 
and  disappointing  un<Iertaking,  but  it  should  always  be  at- 
tempted when,  being  neither  steel  nor  iron,  it  is  visible  within 
the  eye,  so  that  its  position  can  be  detcrmine<l  with  the  ophthal- 
moscope or  by  focal  illumination.  The  introduction  of  the 
uiaguet  for  the  removal  of  fragments  of  the  two  metahs  uamed 
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has  made  it  unnecessary  that  Ihey  should  in  every  case  be  visible, 
although  here  too  the  chances  of  success  are  much  euhanced  if 
the  foreign  body  cau  be  accurately  localized.  In  all  these 
openitiona  it  is  necessary  that  the  patient  should  be  deeply  under 
the  influence  of  an  ante:sthetic,  in  order  that  as  little  vitreous 
humor  as  possible  may  be  lost.  And  again ^  strict  antiseptic 
raeasures  must  be  observed ^  lest  by  our  operation  the  very  form 
of  mischief  be  produced  which  it  is  our  desire  to  avert* 

There  are  several  methods  of  proceeding.  Atoms  of  glass, 
copper,  stone,  etc.^  may  sometimes  be  removed  through  an 
incision  in  the  sclerotic  which  is  either  an  enlargement  of  the 
opening  made  by  the  foreign  body,  or  is  a  special  one,  at  a  poiut 
more  clearly  corresponding  to  the  actual  position  of  the  latter  in 
the  eye.  This  incision  should  He  between  two  recti  muscles, 
should  have  an  antero-posterior  direction,  and  iu  order  that  it 
may  ga|>e  but  little,  should  be  a  puncture  with  a  broad  keratoroe. 
Prolapse  of  the  vitreous  is  then  produced  by  pressure  on  the 
eyeball,  and  the  foreign  body  is  evacuatetl. 

This  method  shf)uld  only  be  tried  when  the  foreign  body  is 
situated  in  the  periphery  of  the  vitreous,  and  toward  the  equator 
of  the  eye,  where  the  opening  for  its  exit  can  be  made  in  Its 
imraediate  neighborhood  ;  but  the  proceeding  is  otleu  attended 
with  disappointment,  much  vitreous  being  lost^  while  the  foreign 
body  remains  in  the  eye. 

Or,  a  forceps  is  passed  in  through  the  opening,  and  while  the 
foreign  b«jdy  is  kept  in  view  with  the  ophthalmoscope,  it  is 
Beize<1  and  drawn  out.  This  plan  is  also  unsatisfactory,  as,  loss 
of  vitreous  occurring,  the  cornea  becomes  flaccid,  and  the  view 
of  the  foreign  body  is  soon  obscured. 

Again,  some  surgeons  prefer  to  make  their  opening  not  close 
to  the  foreign  body,  but  exactly  at  the  opposite  side  of  the  eye- 
ball, by  which  means  they  can  oilen  reach  the  foreign  body  with 
greater  ease,  and  with  less  injury  to  the  tissues. 

The  magnet,  thanks  to   M'Keown,  of  Belfast,*  has  of  late 
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years  vnuw  ititu  Ui*e  l<»r  tlie  removal  of  frngtrifnts  ni  .st»el  iirnl 
iron  from  the  interior  of  the  eye,  an<l  esjiei-iaHy  from  the 
vitreous  humor.  Electro-magnets  are  those  now  employed  for 
this  purpose,  the  instruments  of  Hirgclib^rg*  and  of  Simeon 
Soellt  being  the  most  suitable.  Fig.  125  represents  Mr  iSnell's 
itistrument  in  twothirds  ils  actual  size.  It  it*  a  core  of  srifi  iron, 
around  which  is  placed  a  coil  of  insulated  copper  wire,  the 
whole  encloBed  in  an  ebonite  case.  To  one  eml  of  the  instru- 
ment are  attached  the  screws  to  receive  the  battery  connections. 
At  the  other  extremity  the  core  projects  just  beyond  the  ebonite 
jacket,  and  is  tapped,  and  into  it  screws  the  needle.  Needles  of 
various  kinds  or  shapes  can  be  adjusted  to  the  magnet  according 


Fig,  126. 
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to  the  case  to  be  dealt  with.  The  battery  used  is  a  qimri 
bichromate  element.  A  needle  being  j)a^aed  through  the  scie- 
rottc  opening,  is  advanced  toward  the  foreign  body,  when  the 
latter  adheres  to  it,  and  is  drawn  toward  the  w^mud.  Much 
care  is  re4jnired  in  drawing  it  through  the  opeiiing,  lest  it  he 
rubbed  off  tlie  needle  in  its  passage.  A  forceps  is  generally 
used  at  this  part  of  the  proceeding,  either  to  dilate  the  wound, 
or  to  seize  the  foreign  b<Kly  and  extract  it. 

The  magnet  may  also  be  used  tor  determining  the  presence 
of  a  fragment  of  steel  or  iron  in  the  vitreous,  if,  on  bringing 
it  close   to  the  eye,  motions  are   imparted   to  the  fragment. 


*  Centralblatt  fUr  frt^k.  Augmheilktindtj  1879,  p.  880, 

t  The  Electro  maijneU  etc  (London,  1883). 
St 
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T.  R,  Poak^^  fluids  some  Terj  el^ant  experiJiieDts  to  uoertain 
ibe  presence  of  a  piece  of  steel  io  the  eje,  upon  tlie  prtodple 
thai  if  a  fixed  magnet  attracts  a  movable  piece  of  rteel,  m 
fixed  piece  of  steel  will  attract  a  movable  magoeL  He 
magnetized  a  iewiog-oeedle,  and  suspended  it  by  a  fibre  of 
Bilk  attached  to  its  centre,  and  on  bringing  it  near  an  eye 
which  coolaifi€d  an  atom  of  steel  the  needle  dipped  toward 
the  foreign  body.  Or,  if  he  magnetized  the  foreign  body  bj 
passing  a  galvanic  current  through  the  eye,  the  motion  of  the 
iuapendeil  magnet  was  even  more  decided. 

CysticercuB  in  the  Vitreotu  Humor  is  not  of  rare  oocnrreiied 
in  some  parts  of  Germany,  but  there  have  been  only  one  or  two 

ch  cases  obierved  m  the  Britliih  I^les. 

The  original  seat  of  the  enti^zoon  is  usually  beneath  the 
retina  (see  Chap,  XV),  through  which  it  breaks  to  reach 
the  vitreous  humor,  but  it  also  sometimes  makes  its  ^i 
ppearnncc  in  the  vitreous.  It  is  recognized  by  its  peculii 
some  what  dumb  bell  shape,  its  iridescence,  and  its  ])erbtalie 
motions.  The  vitreous  humor  often  becomes  full  of  {teculiar 
membranous  opacities, 

TreatuwnL — Removal  by  operation.  The  prospects  for  the  eye 
arc  very  much  worse  than  in  the  case  of  a  subretinal  cysticercus. 

Persistent  Hyaloid  Artery.— In  intra-uterine  life  the  hya- 
loid  artery  is  a  prolongation  of  the  central  artery  of  the 
retina,  and  runs  from  the  papilla  to  the  posterior  surface  ot 
the  crystalline  lens.     It  completely  disappears  prior  to  birth, 

cept   in   those   rare   cases   where   it   remains  as   an    opaque 

ring,  which  may  stretch  the  whole  way  from  papilla  to  lens, 
or  may  extend  only  part  of  the  way.  It  is  then  thrown  into 
wavuJike  motiuuft  by  the  motions  of  the  eyeball,  anil  is  easily 
reco{^rii/,<'d  with  the  ophlhalnjoscope.  It  d<*e8  not  usually 
cause  any  didturbance  of  visinn. 

Detachment  of  the  Vitreons  Humor  from  the  Retina^  althouj 
iirobnl>ly  u  tfnumfm  diseased  condition,  cunuot  as  yet  be  re<H>g- 
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tii/.e<l  with  certainty  during  lift;,  and  rarely  becomea  the  imme- 
diate caui*e  of  blindness.  Its  danger  lies  in  its  liability  tu  bring 
about  lietachmeut  of  the  retina. 

Detachment  of  the  vitreous  may  be  either  idiopathic  or  due 
to  trauma.  In  the  idio[)athic  cases  chronic  choroiditis  ib  the 
primary  disease,  which  gives  rise  to  a  change  in  the  fine  con- 
nective tissue  elements  of  the  vitreous,  with  consequent  shrinking 
of  this  body.  Yet,  with  the  ophtbalmoscope,  the  clioroid  may 
seem  normal ;  and,  moreover,  although  floating  opacities  may 
be  present  in  the  vitreous  chamber,  yet  it  is  quite  possible 
for  a  perfectly  clear  vitreous  to  be  detached.* 

The  condition  occurs  in  connection  with  high  degrees  of 
myopia,  where  choroiditis  is  also  common,  and  is  probably  the 
most  important  factor  in  the  production  of  the  detachment 
of  the  retina  so  frequent  in  the*ie  eyes.  Anterior  staphyloma, 
hemorrhages  into  the  vitreous  humor,  and  neoplastic  growths 
between  the  vitreous  and  retina,  also  give  rise  to  <IetHchment 
of  the  vitreous. 

With  regard  to  traumatic  cases,  all  perforating  injuries 
attendee!  with  loss  of  vitreous,  including  cataract  operations — 
and  sometimes,  when  the  wound  is  in  the  sclerotic,  without 
loes  of  vitreous — are  liable  to  be  followed  by  detachment 
of  ihe  vitreous. 

I  havef  recorded  a 
case  in  which  detach* 
nieiit  of  the  vitreous 
was  the  chief  lesion 
in  the  eye,  and  was 
le  cause  of  blind - 
"iiess,  the  vision  being 
reduced  to  perception 
of  light.  The  detachment  had  probably  been  brought  al>out  by 
an  idiopathic  hemorrhage  from  the  ciliary  body  into  the  ante- 


Fm.  120. 


•Nor4eoBon,  DU  Ndzhautabtomng  (Wleabnden^  1887). 
t  Tram.  Ophthal,  ISoc,  1882,  p.  41. 
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rior  part  of  the  vitreous.  It  lay  (Fig.  126*  immediately  behiu*] 
the  lens,  and  in  contact  with  it,  and  preseute<l  the  appearance 
of  a  grayish  opacity,  much  like  a  detached  retina,  but  for  the 
absence  of  retinal  vessels.  Suspicion  of  an  intraocular  tumor 
existing,  the  eye  was  removed.  The  vitreous  lay  against  the 
ciliary  body  and  lens,  while  the  vitreous  chamber  was  filled 
with  serous  fluid,  and  the  retina  was  in  its  normal  position.  In 
the  retina  toward  the  ora  serrata  there  were  a  few  minute 
hemorrhages. 


CHAPTER  XV. 
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Purulent  Retinitis  is  observed  ra  the  result  of  septic  embolism 
of  the  retinal  arteries  in  septicaemia  after  surgical  operations^ 
etc.,  aD<l  very  frequently  In  cases  of  metria,  and  it  id,  in  the 
latter  condition,  a  fatal  sign. 

In   an  early   stage,  the   Ophlhalmoscope  ehows   a  number  of 
9iaali  hemorrhages  in  the  retina,  with  general  cloudinej^s  of  the 
retinal  ti:*8ues,  while  the  actual  embolisms,  which  are  usually 
multiple,  may  not  be  visible. 

The  inBaramation  makes  rapid  progress,  soon  destroying 
sight,  and  extending  to  the  choroid,  iris,  and  vitreous  humor, 
until  finally  panophthulmitis  is  reached.  The  retina  is  some- 
times alone  the  primary  seat  of  the  embolic  attack,  and  some- 
times the  choroid  is  also  involved.  The  embolisms  are  otlen 
little  more  than  masses  of  micrococci. 

The  retina  becomes  secondarily  implicated  in  many  puruleut 
]>roce?ses  which  commence  in  other  parts  of  the  eye. 

Hemorrhagic  Retinitis. — In  this  affection  the  retina  contains 
a  number  of  ^mall  hemorrhages.  They  occur  chiefly  between 
the  fibres  of  the  inner  layer,  and  consequently  present  a  flame- 
like apf>earaoce  as  seen  with  the  Ophthnlmoj<cnpc»  Any  which 
lie  in  the  outer  layers  are  most  apt  to  be  round  or  irregular  in 
shape.  In  addition  to  the  hemorrhages,  there  is  diH'uaie  opacity 
of  the  retina,  and  sometimes  white  spots  of  degeneration.  The 
papilla  is  often  much  swollen,  and  the  retinal  veins  tliHtcndcd 
and  tortuous,  while  the  arteries  are  snmll  ;  but  these  appear- 
nnces,  as  well  as  the  number  of  the  hemorrhages,  vary  much  in 
iiitlerent  cases.  When  there  are  but  few  heniorrlmges,  they  are 
situated  in  the  neighborhood  of  the  papilla  and  macula  lulea. 
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ma<*t,   toward    proctirmg   rest  for  the  geoeral   system,  or  for 
.the   organ  primarily  at   fault.     Dry  cupping  ou    the   temple, 
["hot  fijot-baths,   anil   iodide   of   potaseium    iuterually  may    be 
!m  ployed. 

Apoplexy  of  the  Retina. — This  diflers  from  the  last-described 
diseajje  in  that  the  heniorrhageji  are  found  in  a  retina 
free  from  other  diseased  appear&tices,  especially  frora  ret- 
initis. 

With  the  Opftlfuifmoscope,  the  extravasations  of  blow!  appear 
iM  re<l,  or  almost  black,  sput'?  of  various  sizes  and  shapes.  Their 
number  and  position  in  the  fundus  are  also  variable.  They 
may  be  in  any  layer  of  the  retina,  and  may  sometimes  burst 
into  the  vitreous  humor,  and  sonictimes  become  extravasatcd 
between  the  retina  and  choroid. 

Vision  is  interfered  with  according  to  the  position  and 
extent  of  the  hemorrhages.  Wherever  an  apoplexy  l»e  situated 
the  function  of  the  retina  at  that  place  is  susjiendeii.  If  it  be 
at  the  macula  lutea»  central  vision  will  he  seriously  impaired ; 
while  the  scotoma  produced  by  an  apoplexy  at  the  periphery  of 
the  fundus  may  pans  unnoticed  by  lla*  patient. 

C5ffli«t'». — Retinal  a|)oplexies  are  most  common  in  advance<l 
life,  with  atheroma  of  the  bloo<l-vesseIs,  and  are  then  valuable 
as  a  warning  of  possibly  impending  cerebral  mischief.  Other 
causes  are:  hypertrophy  of  the  leil  ventricle;  suppression 
or  irregularity  of  menstruation,  or  at  the  climacteric  period; 
the  sudden  reduction  of  tension  of  the  eyeball  after  iridectomy 
for  glaucoma;  the  gouty  diathesis  (Hutchinsou) :  progressive 
pernicious  anicmia,  or  aua?mia  from  loss  of  bhxK)  (hicmatemesis, 
etc.).  or  from  exhausting  diseases.  In  connection  with  this 
latter  catise  of  retinal  apoplexy,  Stephen  Mackenzie  has  [loiuted 
out*  that  when  the  corpuscular  richness  of  the  blood  falls 
below  60  per  cent,,  whatever  the  cause  of  the  anaimia,  the 
tendency  to  retinal  hemorrhage  is  present. 

In   young  people  of  both  sexes,  from  the  fourteenth  to  the 


•  Trana.  Ophthal,  Soc,  Dec.  Uth,  1883. 
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twentieth  year  of  age,  large  retinal  apoplexies,  which  may 
extraVHsate  into  the  vitreous  huniur,  are  sometimes  seen,  and 
it  is  (li^iicutt  to  assign  a  cause  fi>r  them.  Some  of  the  eubjects 
are  weak  or  anemic,  while  many  of  them  are  in  perfect  health, 
Neither  Eules*  nor  Niedenf  have  found  these  apoplexies  iu 
young  women,  but  this  does  not  conform  with  my  experience, 
nor  with  that  of  mnny  others. 

ProfftiOJtis. — The  apoplexies  are  observed,  in  the  course  of 
weeks  or  months,  to  become  paler  and  smaller,  often  leaving 
after  them  choroidal  changes,  or  grayish  spots  dependent  on 
degeneration  of  the  retina,  and  in  some  extreme  cases  atrophy 
of  the  whole  retina  may  result. 

Occasionally,  absorption  of  the  hemorrhages  is  accompanied 
by  complete  restoration  of  vision,  but  usually  the  scotoma ta 
remain.  Recurrences  of  the  hemorrhages  are  very  common. 
Glauconta  comes  on  as  consecutive  to  retinal  apoplexies  in 
some  instances,  and  is  then  known  as  hemorrhagic  iilntjrnmH* 
an  incurable  form  of  the  disease  (p.  307). 

In  other  cases  the  hemorrhage,  having  invaded  ilio  viirt'ous 
humor,  gives  rise  to  dense  permant-nt  o[)acity  in  it,  folli»wed, 
perhaps,  by  detach ment  of  the  retina. 

Trcatmeftt. — Active  measures  are  of  little  use.  Odd  com- 
presses at  tirst,  with  a  pressure  bandage,  and  dry  cupping  to  the 
temple,  may  l>e  employed.  The  general  state  of  the  patient 
must  be  attended  to,  and  no  violent  muscular  eflbrts  |ier» 
mi  tied, 

Eetinitis  Albuminnrica  occurs  as  a  complication  in  many 
cases  both  of  acute  and  chronic  nephritis,  and  in  the  albu- 
minuria of  pregnancy.  It  is  most  common  with  the  small 
gninuiar  kidney,  but  may  attend  any  chronic  form  of  Bright'a 
disease. 

The  Defect  of  VUion  m  the  chronic  form,  although  often  an 
early  or  even  the  6rsl  symptom,  is  never  associated  with  an  early 


•  Ophthal.  Rtview,  1882,  p.  41. 
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tage  of  llie  ki«liiey  diseuse,  but  rather  with  a  late  stage  of  it,  and 
vilh  dilated  left  ventricle.  Both  eyes,  as  a  rule,*  are  affected, 
although  often  not  equally  so;  vision  ift  much  lowered,  and  even 
perception  of  light  may  be  wanting;  but  the  blindness  is  not 
always  all  due  to  organic  changes  in  the  retina,  being  often 
largely  the  result  of  unemia. 

OphthaimiMCopif  Appear  a  nrt\>t. — These  are  venous  hyperiemia 
and  swelling  of  the  papilla,  and  of  the  retina  in  its  neighbor- 
hood ;  henjorrhiiges  on  the  papilla,  and  in  the  nerve-fibre  layer 
of  the  retina;  nnd  round  or  irregularly  shaped  white  8[K)ta  in  the 
retina,  arranged  in  a  zone  around  the  papilb,  some  three  papilla 
diiunettry  fruru  it.  These  changes  take  place  in  the  order  in 
which  1  have  enunaerated  them.  The  hypertemia  and  engorge- 
ment of  the  vein8|  often  very  great,  become  leas  according  as  the 
white  spots  become  more  developed.  Near  the  macula  lutea  no 
very  coarse  changes  usually  occur,  but  fine  while  dots  are  found, 
with  a  star-like  arrangement  converging  toward  the  macula. 
The  degree  in  which  all  these  different  cbangea  are  present 
varie^i  in  different  cas6s»  no  one  of  them  being  pathognomonic  of 
the  kidney  affection,  but  rather  the  grouping  of  the  whtde 
picture  being  suggestive.  Sometimes  the  papillitis  is  so  intense 
as  tot;imulate  that  formerly  known  as '*  congejstion  papilla"  in 
cases  of  intracranial  tumor,  while  the  white  spots  are  sometimes 
developed  to  such  a  degree  as  to  become  confluent,  and  to  form 
one  large  white  plaque.  Again,  the  papillitis,  or  white  spots,  or 
both,  may  be  but  slightly  marked.  The  number  and  size  of  the 
henjorrhages  are  also  liable  to  great  variation.  Detachment  of 
the  retina  has  been  observed  in  a  few  cases,  and  in  some  the 
hemorrhages  bur^t  into  the  vitreous  humor. 

Sonjc  of  the  white  spots  are  caused  by  fatty  degeneration  of 
the  outer  layers  of  the  retina  (the  retinal  vessels  passing  over 
them),  others  by  hypertrophy  of  the  nerve- tibre  layer  (the 
retinal  vessels  hidden  by  them ).    The  fine  dots  about  the  macula 


*  A  few  cases  art*  rt.'cord**d  in  which  only  one  eye  wns  ttttaf?ked,  nnd  ia 
several  of  these  it  wais  found  that  but  one  kidney  was  present. 
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lutea  are  the  result  of  fatty  degeDeration  of  the  ioDer  enda  of 
Muller's  fibrefi. 

The  coDucctioD  betweeo  the  renal  and  retinal  affections  is  not 
known  with  certainty,  but  the  theory  that  the  latter  Is  due  to 
chronic  urfcmia  is  probably  correct. 

Prot^nosuf. — In  these  cases  the  prognosis  as  regards  the 
patient's  life  is  bad ;  but  if  the  general  dii^ease  remain  sta- 
tionary, of  improve,  or  recover,  the  retinal  changes  may  im- 
prove or  disappear,  and  leave  the  retina  with  normal  appear- 
ances ancj  functions;  or  the  swelling,  hyperaeroia,  white 
8pot8,  and  hemorrhages  may  give  place  to  optic  atrophy, 
with  diminution  in  size  of  the  arteries,  pigmentary  alt^^rations  in 
the  retina,  and  blindneis. 

Tre^imenf.— Dry  cupping  at  the  temple  is  about  the  only 
remedy  which  can  be  emj>loyed  directly  for  the  retinal  affection, 
and  I  will  not  say  that  it  is  of  much  use.  Taking  into  consider- 
ation the  serious  import  of  this  eye-symptom  for  the  life  of  the 
patient,  it  is  a  question  whether,  in  many  cases  of  pregnancy 
with  albuminuric  retinitis,  abortion  should  not  be  resorted  to, 
especially  if  the  pregnancy  have  still  some  months  to  run. 

Retinal  Affections  in  Diabetes. — There  is  no  one  condition  iif 
the  retina  characteristic  of  diabetes,  although  undoubtedly 
retinal  aHections  occasionally  do  complicate  it  in  an  advanced 
stage.  Small  retinal  hemorrhages  with  fine  changes,  in  the  form 
of  glii^tening  dots  about  the  macula  Intea,  somewhat  similar  tu 
the  starlike  appearance  in  Bright's  diaease,  form  jwrhajM  the 
most  common  and  suggestive  appearances.  In  other  cases  retinal 
hcmnrrlmges  alone  are  found,  and  in  others  hemorrhagic  retini- 
tis ;  while  again,  the  so-called  ty]>ical  appearances  of  Bright*8 
diitease  may  be  presented.  There  are  often  opacities  of  hemor- 
rhagic origin  in  the  vitre<iua  humor,  and  iritis  may  come  on, 
Lelxjr  lays  dnwu  the  important  rule  that  in  all  cases  of  retinal 
hemorrhages  and  of  retinitis  hsemorrhagica  the  urine  should  be 
^m      ejcamined  for  pugnr. 

^K         Retimtis  Leucsemica.— In  not  more  than  one-third  or  ooe 
^1  rth   ( I^ber)  nf  the  caa€9  of  leucocythemia  does  a   retinal 
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aftection  occur,  and  it  is  not  always  of  the  same  ty[^e.  Il  may 
consist  iu  a  slight  diflfuae  retinitis,  accompanied  by  some  extra- 
vaeatioD  of  pale  blood,  while  the  blood-vessels  are  alao  pale,  the 
vei«8  being  much  distended,  and  the  arteries  small,  and  the 
choroid  of  an  orange-yellow  color.  Or,  it  may  resemble  a  case 
of  ordinary  hemorrhagic  retinitis. 

l^he  Appearances  mod  characteristic,  of  the  affection  are :  the 
papilla  pale,  with  indistinct  margins;  slight  opacity  of  the 
retina,  eini>ecially  along  the  vessels ;  small  hemorrhages;  round, 
white,  elevated  spotB,  up  to  2  mm.  in  diameter,  with  a  hemor- 
rhagic halo,  situated  by  preference  toward  the  periphery  of  the 
funtlus  and  at  the  macula  lutea,  but  not  at  all,  or  only  in  very 
severe  cases,  in  the  zone  between  the  macula  and  the  equator  of 
the  eye.  These  white  spots  consist  of  extravasations  of  leuctemic 
blund,  the  result,  Leber  thinks,  of  diapedesis. 

VtMon  may  be  but  little  affected  if  the  macula  lutea  be  fairly 
free.  Hemorrhage  into  the  vitreous  humor  may  cause  complete 
blindness, 

Sypliilitic  Retmitis  (or  Byphilitic  Choroido-Retinitis). — 
Inherited,  or  acquired,  constitutional  syphilis  is  liable  to  in* 
duce  a  form  of  chronic  diffuse  retinitis.  Iu  the  acquired  disease 
it  is  a  later  secondary  symptom,  coming  on  between  the  sixth 
and  eighteenth  months  often  only  in  one  eye. 

With  the  Opkihalmoecope  a  light  opacity  of  the  retina  is  seen 
extending  from  the  papilla  some  distance  into  the  retina,  and 
very  gra<lually  disappearing  toward  the  equator  of  the  eye. 
The  papilla  is  but  slightly  hypera^mic,  while  its  margins  are 
indistinct,  like  those  of  the  moon  seen  through  a  light  clou<L 
The  artery  is  not  generally  altered,  and  the  vein  but  slightly 
disteniled.  Opacities  in  the  vitreous  humor  are  not  uncommon. 
They  may  be  membranous  or  thread-like,  but  a  diffuse  dust- 
like  opacity,  filling  the  whole  vitreous  humor,  is  almost  pathog* 
nomonicof  a  syphilitic  taint,  and  may  create  much  dJffinillv  in 
the  ophthalmoscopic  diagnosis  of  the  retinal  affection. 

Disseminated  choroidal  changes,  in  the  form  of  small  yell 
spots  with   pigmentary   deposit,  are   very    frequent,  esper 
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toward  the  equalor  of  the  eye.  Many  observers,  inJeed,  hold 
thjit  the  whole  process  is  primarily  in  the  choroid,  and  that 
the  retina  ia  only  secondarily  aifected.  Fine  whiti^^h  dots 
and  pigmentary  changes  often  occur  about  the  raacula  liilea. 

Vmon  may  be  but  slightly  affected,  but  in  the  advanced 
stages  it  is  usually  much  lowered.  Central  or  peripheral 
geotomata.  or  coneeotnc  ciefecU  of  the  field,  are  found.  The 
Bcototnalu  are  oflen  pos^itive,  /.  e.,  they  can  be  seen  by  the 
palient  as  dark  8pot«  in  the  tiehi.  Night  blindness  is  a  constant 
symptom,  and  the  light-sense  is  enormously  dirainbhed.  The 
patients  sometimes  complain  of  sparks  or  lights,  which  seem  to 
dance  before  their  eyes,  and  occasionally  also  of  a  diminutirin  in 
the  size  (micropsia)  of  object*,  or  of  a  distortion  (metamorphop- 
sia)  of  their  outlines.  The  micropsia  is  believed  to  be  due  to  a 
separation  from  each  other  of  the  elements  of  the  layer  of  ro4l8 
and  coues,  by  subretinal  exudation.  The  image  of  an  object 
then  comes  into  relation  with  fevver  of  these  elements,  aad 
hence  the  mental  impress^ion  is  that  of  a  smaller  object  than  U 
conveyed  by  the  image  formed  in  the  sound  eye,  or  on  a  sound 
part  of  the  same  retina. 

Tfut  FrogresB  of  the  Dieease  is  very  alow,  and  is  liable  to 
relapses.  In  the  late  stages  extensive  pigmentary  degeneration 
of  the  retina  may  come  on,  or  disseminated  choroiditis.  But  if 
the  cases  come  under  suitable  treatment  in  an  early  stage,  a  cure 
may  often  he  eflecte<i 

Tre^mcnL — The  only  remedy  which  is  of  real  value  is  mer- 
cury, and  that  in  an  early  stage.  It  should  be  used  in  a  pro- 
tracted course  of  some  weeks  by  inunction,  combined  at  discretion 
with  small  doees  of  calomel  internally.  Perchloride  of  mercury 
hypodermically»  in  ^  gr.  doses  once  a  day,  is  also  a  suitable 
measure.  If  mercurialization  be  effected, it  should  not  go  further 
than  a  very  slight  stumatitis.  Pilocarpine  hypudermically, 
Turkish  baths,  and  the  artificial  leech  at  the  tenjple  nmy  be  em- 
ployed as  adjuncts  to  the  trealtuent.  When  the  mercurial  course 
has  been  completed  iridide  of  polnsaiunj  should  be  prescribed  as 
an  after-treAtment, 
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iEinine  Amaurosis.^ — Quinine  in  large  d»>8es,  ami  very  occa- 
i^ioiially  in  :^inall  thy^e."*,  is  liable,  in  some  individuals,  to  cause 
amblyopia,  which  may  amount  to  absolute  blindness,  accom- 
panie^i  for  some  hours  or  days  by  great  deafness.  This  absolute 
blindness  is  never  more  than  temporary,  although  it  may  last 
for  some  weeks  ;  but  in  severe  cases  concentric  contraction  of  the 
frcld  is  apt  to  remain  permanently,  with  or  without  some  defect 
of  central  vision.  In  the  only  instance  of  this  more  serious  re- 
sult which  1  have  seen,  the  color  aud  light-senses,  notwithstand- 
ing the  contracted  field  and  marked  seeming  optic  atrophy,  were 
normal ;  but  the  adaptation  of  the  retina,  as  shown  by  consider- 
able night-blindness,  was  defective. 

In  what  may  be  called  the  acute  stage  the  Ophth(dmn«ci]fpw 
Appearances  are  sometimes  normal,  but  pallor  of  the  optic  pa- 
pilla, with  scarcity  and  small ness  of  the  retinal  vessels,  is  the 
usual  condition.  Where  the  case  is  chronic — the  fields  remain- 
ing contracted,  although  central  vision  has  impruvetl — the 
ophthalmoscope  may  discover  a  very  pale  optic  papilla  with 
minimal  vessels. 

The  retinal  ischajmia  is  doubtless  the  immediate  Cause  of  the 
amblyopia,  and,  in  \U  turn,  is  the  result  of  diminished  heart's 
action  and  lowered  arterial  tension,  both  of  which  have  been 
shown  to  be  produced  by  large  doses  of  quinine. 

Treatment — Cessation  of  the  use  of  the  quinine.  Digitalis  in- 
ternally to  raise  the  arterial  tension,  nitro-glycerine  or  iidiala- 
tioDS  of  uitriie  of  amyl,  hypodermic  injections  of  strychnia,  and 
general  tonic  treatment  are  the  means  most  likely  to  promote  a 
cure. 

Retinitis  Pigmentosa  is  a  degenerative, rather  than  an  inflam- 
matory,  affection  of  the  retina.  It  is  extremely  chronic  in  its 
progress,  coming  on,  most  commonly,  in  childhood^  and  often 
resulting  in  complete,  or  almost  complete,  blindness  in  advanced 
lit^. 

Vidon  is  much  affected,  but  the  symptom  roost  cximplnined  of 
is   night-blindness  (nyctalopia  ^=  vh^^  nif^hl ;  '^n'l  fftc  eijr^ 
rather  to  defective  power  of  retinal  adaptation  than  to  del* 
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light-seDse.  The  field  of  vision,  moreover,  becomes  gradually 
contracted  uiiti]  only  a  very  small  ceutral  portion  remains ;  so 
that,  although  the  patient  may  $till  be  able  to  read,  he  caunot 
fiod  hie  way  alone — a  function  for  which  the  eccentric  parts  of 
the  field  are  the  nio^t  important.  Finally,  the  last  remaining 
central  region  becomes  blind. 

The  Ophthahnoiicopic  Appearances  consist  id  a  pigmentation  of 
the  nerve^fibre  layer  of  the  retina,  which  commences  in  the  peri- 
phery, and  in  the  course  of  years  advances  toward  the  macula 
lutea.  The  pigment  is  arranged  in  stellate  spots,  of  which  the 
processes  lutercommunicate,  so  that  the  appearance  reminds  one 
of  a  drawing  of  the  Haversian  system  of  bone.  Pigment  is  also 
deposited  along  the  course  of  many  of  the  vessels,  hiding  them 
from  view.  The  degree  of  pigmentation  varies  much,  and  in 
some  ca.ses  is  quite  absent,  and  the  diagnosis  then  has  to  depend 
upon  tlie  other  appearances  and  on  the  symptoms.  The  papilla 
is  of  a  grayish-yellow  color,  never  white,  and  the  vessels  are 
very  small. 

The  choroid  is  sometimes  slightly  aflTected,  irregularity  in  its 
pigmentation  being  observable. 

Pathology. — The  pigment  in  the  retina  is  believed  to  wander 
into  it  from  the  pigment  epithelium  layer.  The  other  patho- 
logical changes  in  the  retina  consist  in  hyperplasia  of  its  con- 
nective-titisue  elements,  and  thickening  of  the  walls  of  the  vessels 
at  the  exj^ense  of  their  lumen. 

The  choroidal  vessels,  too,  are  altered,*  owing  to  an  endar- 
teritis, which  causes  hypertrophy  of  their  coats^  with  more  or 
le.ss  obliteration  of  their  lumen.  In  fact,  it  seems  probable  that 
the  primar}'  seat  of  the  diseased  process  is  in  the  choroid  ;  and 
thai  it  ia  the  changes  in  it  which  cause  the  pigment  from  the 
pigment-epithelium  layer  to  wander  Into  the  retina, 

Ckiu^es, — Retinitis  pigmentosa  often  affects  more  than  one 
member  of  a  family,  the  patients  being  frequently  defective  in 
intelligence,  or  deaf  and  dumb.   Many  of  them  are  the  o^priog 


Wftgenmfttm,  A,  p.  Orae/e^a  Archh^  xstxvii,  1,  p.  230, 
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of  marriages  of  consanguinity,  and  iu  others  an  inherite<I  syphi* 
litic  taint  id  present,  while  in  others  no  cause  can  be  assigned. 

TreuUnent  is  of  little  use.  At  best,  one  may  stimulate  the 
torpid  retina  by  hypodermic  injections  of  strychnia  or  with  the 
continuous  current.  The  latter  means  has  found  an  advocate  in 
Dr.  Guuu,'^  and  T  have  seen  several  easea  in  which  temporary 
benefit  was  obtained  ironi  it. 

Eetinitis  Punctata  Albescens  (Mooren) ;  Eetinitis  Centralis 
Punctata  et  Striata  iHirachberg), — A  few  caries  of  this  peculiar 
affection  have  been  described-f  These  have  occurred  in  middle- 
aged  or  elderly  people  whose  general  health  was  good,  or,  if  dis- 
ordered, was  not  similarly  so  in  any  two  cases.  The  defect  of 
vision  may  come  on  rapidly,  or  may  be  gradually  developed  in 
the  course  of  many  years.  It  consists  in  a  lowering  of  the  cen- 
tral vision,  with  positive  or  relative  scotoma,  or  both  may  be 
present;  but  the  eccentric  field  remains  intact. 

Hie  Ophthahwdocpe  discovers  great  numbers  of  minute,  white^ 
glistening  dots  and  fine,  white  etrijein  the  retina,  chiefly  between 
the  papilla  and  macula.  A  retinal  hemorrhage  was  noted  in 
one  ca.He,  and  tn  only  one  was  slight  papillitis  present.  The 
affection  is  probably  of  inflammatory  origin* 

Trtalmmt  consisted  in  Heurteloup's  leech,  iodide  of  potaaeiura, 
protection  of  the  eyes,  and  care  of  the  general  health.  Cure 
took,  place  in  one  case,  while  in  no  instance  did  serious  blindness 
come  on. 

Development  of  Connective  Tissue  in  the  Eetina,  or  Eetinitis 
Proliferans.— Extensive  while  striaj,  formed  of  connective  tissue* 
are  sometimes  seen  in  the  retina,  and  may  even  conceal  the  ves- 
sels and  papilla.  They  are  the  result  of  hemorrhages  according 
to  Leber,  and  of  an  inflammatory  process  according  to  Man/.. 
Hemorrhages  in  the  retina  or  in  the  vitreous  humor,  or  in  ht)ih^ 
are  generally  present  at  some  period  (p.  366).    Vision  is  often 


^  Ophthal.  Hoftp.  Bep.,  toI.  x,  p.  101. 

t  Mooren,  "  Fliof  Lastren  Opbthalmologiflclier  Wirksamkeit,"  p,  21(1. 
Hirachb^rg,  Veniraiblati  f.  prak.  AugmhcilkunJ^f  1882,  p.  3^. 
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but  jslighlly  aft*efte<l,  hut  the  danger  of  recurrent  intraocular 
hemorrhages  renders  the  ulthuate  pr«>giio«iis  ba<l,  ns  n  rule. 

Ttratincnt, — ^Heurteloup's  leech.  Iodide  of  potassium  or  per- 
ch loride  i>f  mercury.     Protectii>n  spectacles. 

Detachment  of  the  Retina.— This  condinon  consists  in  a  sepa- 
ration  of  the  retina  from  the  clioroid,  the  intervening  space  being 
occupied  by  a  clear,  serous  Huid.  It  is  not  usual  to  empi«)y  the 
term  when  it  is  a  solid  neoplasm  only  that  liee  between  retina 
and  choroid. 

If  the  media  be  clear,  and  the  detached  portion  extensive,  the 
diagnosis  is  not  difficuit. 

Th(*  Ophthatmotteope  shows  a  grayish  reflex  from  a  position  in 
front  of  the  fundus  ocnli,  and  to  the  surface  from  which  the  re- 
flex  is  obtained  a  wave-like  motion  is  imparted  when  the  eyeball 
is  moved.  Over  this  grayish  surface  the  retinal  vessels  run,  and 
they  serve  to  distinguish  a  detached  retina  from  any  other  dis- 
eased condition  with  a  somewhat  similar  appearance.  They  seem 
black,  not  red,  in  consequence  of  absorption  of  the  tratumitted 
light,  and  are  hidden  from  view  here  and  there,  in  the  folds  of 
the  detached  retina.  In  many  cases  a  rent  in  the  detached  retina, 
through  which  the  choroid  can  be  discerned,  will  be  discovered. 

The  detachment  may  commence  In  any  portion  of  the  fundun, 
but  most  commonly  above;  yet,  owing  to  gravitation  of  the 
fluiil,  it  ultimately  settles  in  the  lower  half  of  the  fundus,  and 
hence  this  is  the  most  common  place  to  find  it,  the  part  first  de- 
tached having  become  replaced.  The  diagnosis  is  more  difficult 
if  there  be  but  little  fluid  behind  the  retina^or  if  there  be  opaci- 
ties in  the  vitreous  humor, 

Vmon  is  affected  according  to  the  |>ositi<m  and  extent  of  the 
detachment.  Central  vision  may  be  quite  normal  if  the  macula 
luteu  and  its  immediate  neighborhood  are  intact.  The  patients 
complain  nf  seeing  objects  distorted,  of  a  black  veil  which  seems 
to  hangover  the  sight,  and  sometimes  of  black,  iluating  sfKJta  be- 
fore the  eye,  due  to  opacities  in  the  vitreous  hunjor.  These 
8yraj)toms  often  come  on  suddenly  in  an  eye  which  has  hitherto 
had  gowl  sight. 
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The  tield  of  vision,  on  examinatiou,  will  show  a  defect  corres- 
puntliog  to  the  position  of  the  detachment.  If,  for  example,  it 
t)<?  below,  the  defect  will  be  in  the  upper  part  of  the  field.  If 
the  detachment  be  fresh,  the  retina  not  having  yet  undergone 
secondary  changes,  and  if  the  quantity  of  subretinul  fluid  be  not 
great,  the  defect  may  only  amount  to  an  indistinctneaa  of  vision  ; 
buti  later  on,  when  infiltration  and  connective  tiseue  degeuera- 
lion  of  the  detacher!  part  corae  about,  fingers  may  not  be  counted 
at  the  i^anie  place.  The  phosphenes"^  of  the  detached  portion 
are  wanting. 

Should  the  detachment  become  complete,  little  more  than 
power  of  perception  of  light  may  be  present.  Total  fletachment 
i»  followed  by  cataract,  and  often  by  iritis  and  phthisis  bulbi. 
The  detachment  may  remain  stationary,  and  not  extend  to  the 
whole  fundus,  or  the  retina  may  return  to  ita  normal  position. 
Such  a  happy  result,  however,  is  most  rare. 

Carney. — Myopic  eyes — which  we  know  are  so  frequently 
affected  with  choroiditis  and  disease  of  the  vitreous  humor — are 
Ihode  most  subject  to  detachment  of  the  retina,  but  idiopathic 
detachment  occurs  also  in  eyes  which  are  apparently  healtliy. 
Blows  upon  the  eye  may  produce  detachment,  the  retro-retinal 
fluid  being  serous  or  bloody.  Some  punctured  wounds  of  the 
stclerotic,  also,  in  the  course  of  healing,  by  dragging  on  the 
retina,  give  rise  to  it.  Choroidal  tumors,  especially  those  situ- 
ated iu  the  posterior  segment  of  the  fundus,  usually  cause  de> 
tachment  in  an  early  stage  of  their  growth,  and  the  complication 
readers  their  diagnosis  more  difficult  (p.  257). 


*  Phoapheoe  is  the  Btjbjeciive  sensation  of  light  experienced  when  th* 
eyebiiU  ia  pressed  upon.  For  clinical  purposea  it  is  beat  tested  by  gentln 
preasare  with  a  blunt  point  (bead  of  a  bodkin,  or  Urge  sized  probe) 
applied  to  the  eyeball  through  the  eyelid.  The  phospbene  of  any  region 
i«  tested  by  applying  presaure  to  that  part  of  the  globe ;  thtiii,  if  in  a 
heuUby  eye  the  individual  look  down,  and  pressure  be  applied  to  the 
upper  part  of  the  globe  through  the  eyelid,  the  phosphene  will  be  H€en 
appearing  below,  but  if  there  be  a  detachment  of  the  retina  at  the  place 

issed  on  no  phosphene  ia  aeen. 
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roidal  vessels  may  be  iDJure*!  as  little  a^  possible,  A  firm  barnl- 
age  is  applied,  and  the  patient  kept  in  bed  i'or  eight  or  ten 
clays. 

The  dorsal  position  in  bed,  with  a  pressure  banrlage  on  the 
eye,  maintained  for  fVom  four  to  six  weeks,  has  produced  repOBi- 
titin  of  the  detachment  in  some  cases.  The  method,  if  properly 
carried  out,  i&  ma^t  trying  to  the  patient. 

The  few  cures  which  have  been  reported  as  accomplished  by 
the.se  means  prol)ably  depended  upon  the  retina  again  coming  in 
contact  with  the  choroid,  and,  owing  to  some  slight  inflanomatory 
procesg,  adhering  to  it.  For  the  most  part  the  cure  is  only  tem- 
porary, and  in  such  cases  we  may  suppose  that  no  adhesion 
sprang  up,  but  that  the  temporary  cure  waa  due  to  a  return  of 
the  subretinal  Huid,  through  the  hole  in  the  retina,  to  its  original 
I>o^itioD  between  the  retina  and  vitreous.  Soon,  however,  it 
makea  its  way  back  again  through  the  hole,  and  the  detachment 
recurs. 

Schooler*  injects  tincture  of  iodine  into  the  vitreous  humor 
in  front  of  the  detached  retina^  in  order  to  pre^ss  it  back  to  the 
choroid  and  to  produce  a  plastic  chorotdo-retinitia,  which  may 
utiiio  the  two  coats.  He  has  reported  several  good  rasulti*  by 
thii?  method,  but  gome  who  have  tried  it  have  ex(>erienced  vio- 
lent inflammatory  reaction  in  the  eyes  operated  on,  with  dia- 
astrous  conae(|ueuces. 

Grosemannf  tried  aspiration  of  the  subretinal  fluid,  with 
simultaneous  increase  of  the  pressure  in  the  vitreous  humor,  by 
injections  into  the  latter  of  four  or  five  drops  of  an  inditferent 
tluid,  namely,  a  0.75  per  cent,  lukewarm  solution  of  common 
Jt.     The  results  obt4iined  were  encouraging  in  the  three  cases 

sated,  but  I  am  not  aware  of  any  further  reports. 

Galezowski  I  simply  aspirates  the  subretinal  tluld. 


*  *'  Zur  opertttiveo  Behandtang  and  Heilung  der  Netzhautabl^sung  ^* 
(Berlin,  1&89). 

t  Ophthalmic  Knuew,  1888,  p.  89. 

t  Recitdl  d' OphthaUmUtgit^  Marg,  1888. 
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Pilocarpine,  used  h_vpi>derraica]ly»  has  been  praised  by  some 
as  a  raofie  of  treatment,  as,  also,  salicylate  of  sodium  ioterciallj. 

Formerly  an  active  mercurial  treatment  used  to  be  employed^ 
with  the  object  of  obtain iug  absorption  of  the  fluid. 

The  Prognosis  of  every  case  of  detached  retina  is  bad,  spoD* 
taneous  cure  being  extremely  rare,  and  the  treatment  of  the  dis- 
ease remaiulng  one  of  the  weakest  points  of  ophthalmic  tbera- 
peutics.  Moreover,  both  eyes  are  often  aflected,  one  after  tb^ 
other.  The  cures  by  any  one,  or  by  any  combination  of  tbe 
above  methods  of  treatment,  are  few  and  far  between  ;  and  when, 
sometimes,  the  retina  does  return  to  its  place,  there  is  still  the 
danger  of  a  recurrence  of  the  detachment.  The  most  favorable 
caaea  are  those  due  to  choroiditis;  the  most  unfavorable  tb< 
due  to  posterior  t^taphytoma. 

Cysticercns  under  the  Eetina. — The  cysticercua  of  the  taenia 
solium  in  the  eye  is  extremely  rare  in  these  countries,  but  not  so 
in  Germany.  Ita  most  frequent  seat  is  between  the  retina  and 
choroid,  where  it  is  recognized  with  the  ophthalmoscope  aa 
sharply  defined,  bluish-white  body  with  bright  orange  margin. 
At  one  point  of  the  cyst  there  is  a  very  bright  spot,  which  cor- 
responds with  the  head  of  the  entozoon.  Wavelike  motions 
along  the  contour  of  the  cyst  should  be  looked  for,  to  confirm 
the  diagnosis.  The  cysticercus  may  move  from  its  original 
position,  and,  in  so  doing,  cause  considerable  detachment  of  the 
retina.  Delicate,  veil-like  opacities  are  apt  to  tbrm  in  the 
vitreous  humor,  and  are  almost  characteristic  of  the  presence  of 
cysticercus. 

Tbe  entozoon  may  become  encapsuled  behind  the  retina,  or  it 
may  burst  into  the  vitreous  humor  (p.  362) ;  and,  finally,  chronic 
irido  cyclitia,  with  total  loss  of  sight  and  phthisis  bulbi,  is  apt  to 
come  on. 

TreatmenL — We  are  not  acquainted  with  any  anthelmintic 
which  will  act  upon  the  entozoon  in  the  eye.  Removal  of  the 
cyst  by  operation  U  the  only  means  by  which  the  eye  can  be 
aftved,  and  this  measure  can  only  be  resorted  to  when  the 
position   of  the  cysticercus  admits  of  it.      By  a  well-placed 
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puncture  through  the  sclerotic  ami  choroid  the  euto/^u  may 
then  be  evacuated. 

AneTirisin  of  the  Central  Artery  of  the  Retina. — Ouly  two 
cases*  of  this  are  reconied  as  having  beeu  observed  during  life, 
and  these  were  m  men  aged  respectively  twenty  and  forty.  In 
one  of  these  cases  there  were  also  extensive  connective  tissue 
changes  in  the  retina,  the  veina  were  dilated  in  places,  and  only 
one  eye  was  affected.  The  minute  aneuriaraal  dilatations  were 
globular  and  situated  laterally  ou  the  vessels,  or  they  were  fusi- 
ibrm  aud  involved  the  whole  of  its  lumen.  The  number  of 
aneurisms  in  an  eye  varied  from  three  to  nine.  Neither  ciise 
fras  followed  to  its  end ;  but  it  is  to  be  presumed  that  such  eyes 
^would  run  great  risk  of  being  ultimately  lost  through  intra- 
ocular hemorrhage. 

A  rational  Trentment  for  the  condition  can  hardly  be  devised. 

Embolism  of  the  Central  Artery  of  the  Retina.— Sudden  or 
very  rapid  blindness,  beginning  at  the  periphery  of  the  field  and 
advancing  toward  the  centre,  is  the  only  symptom  experienced 
by  the  patient. 

Immediately  alter  the  attack  tlie  OphihalmosGope  shows  a 
marked  pallor  of  the  papilla,  while  the  artery  and  its  branches 
are  empty  of  blood,  resembling  fine  white  threads,  and  the  veins 
ire  diminished  in  size  at  the  papilla,  but  increase  somewhat 
>ward  the  periphery.  Pressure  on  the  eyeball  produces  no 
pulsation  nor  change  in  calibre  of  the  vessels,  as  it  does  in  a 
sound  eye.  Usually  on  the  following  day  the  central  region  of 
the  retina  begins  to  assume  a  grayish-white,  opaque  appearance, 
consequent  on  disturbance  of  nutrition,  in  the  midst  of  which 
ilie  macula  lutea  is  seen  as  a  purple-red  spot.  The  little  blood 
c<>ntuined  in  the  vessels  may  soon  be  seen  divided  into  short 
columns  with  colorless  interspaces,  and  these  move  along  the 
vessels  with  a  slow,  jerky  motion.  Minute  hemorrhages  often 
occur,  most  e<jmmouly  between  the  macula  and  the  papilla. 


*  Story  and  Beason,  Tram.  OphthoL  Soc,^  1883,  p.  108;  and  Perioow, 
Centralbl.f.  Augenhdlkujide^  1B83,  p.  392. 
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The  peculiar  apf»earat)ce  of  the  macula  lutea  b  certainly 
doe  to  hemorrhage.  According  to  Liehreich  it  is  merely  ; 
tra&t  effect,  the  red  color  of  the  choroid  shiniDg  through  where 
no  uerve-fibre  layer  is  present  Leber  suggests  that  the  color 
may  be  due  to  the  retina)  purple. 

The  infiltration  of  the  retina  passes  awaj  in  a  few  weeks,  and 
also  the  peculiar  appearance  of  the  macula  lutea,  while  atrophy 
of  the  retina  and  papilla  usually  supervene. 

Embolism  of  a  branch  only  of  the  central  artery  has  been 
observed.  In  these  cases  the  infiltration  and  the  defect  of 
vision  are  confined  to  the  part  of  the  retina  supplied  by  the 
emboHzed  branch. 

fVoyno#M.— Vision  may  improve  for  a  time,  but  when  atrophy 
commences  it  falls  back  again,  and,  finally,  power  of  perception 
of  light  b  lost.  Casea  of  embolism  of  a  branch  are  more  likely 
to  recover. 

CauseJi. — Emlocarditis ;  mitral  disease;  atheroma  of  the  large 
arteries  of  the  body;  aneurism  of  the  aorta;  pregnancy;  Brighis 
disease*  Two  cases  of  chorea  with  embolism  of  the  central 
artery  are  recorded,*  But  it  is  said  also  to  occur  in  healthy 
persons  without  any  discoverable  cause. 

Treatment. — Repeated  paracentesis  of  the  anterior  chamber 
has  been  tried,  and  also  iridectomy,  with  the  object  of  reducing 
the  tension,  and  in  this  way  promoting  a  collateral  flow  of  bloo<i, 
by  means  of  the  only  ascertained  (Leber)  communications 
l>etwe€n  the  retinal  and  choroidal  vascular  systems;  namely, 
at  the  entrance  of  the  optic  nerve.f  These  attempts  have  been 
unsucceasful. 


^H.  R-  Swanzy,  i?.   L,  O,   ff,  BeporU,  September,   1875;  and  A, 
BenaoQ,  OphthaL  Remcw,  January,  1886. 

t  Gowera  (-  Manual  of  Medical  OphlUalmoMopy,"  p.  81)  ia  of  opinion' 
thai  there  are  other  anaatomowa  betw^n  ihe«e  Bystems.  probably  by 
connec^non^,th  the  long  ciliary  arteries.     A  cilio-retinal  ve.8.1  posing 

from  the  choroid  or  sclerotic  fti  tK«  •,»^- II     .     .u         ^        r  *u  i 

,  .        ^  o»-ic*uin.  ai  me  papula  to  the  region  of  the  macula 

lm«  ..  not  an  uncommon  v».c„lur  anomaly  ;  and  B.n.on  ha.  published 

.CM.  of  emboI,s„  ^Opkthal.  Uo,p.  /f^p.f^,.  ,^  p.  ggg)  in  which  the 
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Several  cases  have  been  pubJishcd,  in  which  the  circulatloti, 
which  probaljly  was  not  completely  impeded  by  the  embylua, 
was  restored  ami  good  visiuii  regained,  the  recovery  being 
prtibably  due  to  the  manipulatioua  of  the  eyeball  made  iu 
each  case  for  the  purpose  of  ol>8erving  the  effect  of  pressure 
GO  tiie  vessels^  So  long  as  the  pressure  was  maintained,  a 
column  of  blood  was  being  stored  up  behind  the  embolus,  and, 
on  removal  of  the  pressure,  rushed  forward  against  the  impedi- 
ment, carrying  it  into  some  more  remote  vessel  or  into  the 
general  vascular  system.  In  fresh  cases,  massage  of  the 
eyeball  smitably  applied  would  therefore  always  be  worth  the 
trial. 

Tkrombosis  of  the  Retinal  Artery, — Blocking  of  the  artery 
may  occur  spontaneously,  from  tbrombo&is  due  Lo  failure  of  the 
heart's  action  and  slowing  of  the  arterial  fluw,  the  result,  in  its 
turn,  of  cardiac  disease,  spasm  of  the  blood-vessels,  disease  of  the 
walls  of  the  vessels,  or  alterations  in  the  quantity  and  amount 
of  bloo<i. 

The  OphlhalTnmeopic  Sifftm  are  in  all  respects  similar  to  thme 
of  embolism. 

The  IHntjntm^  between  thrombosis  and  embolism  of  the 
central  artery  can  only  be  made  by  certain  symptoms  which 
precede  or  accompany  the  attack  in  thrombosis,  but  are  want- 
irtg  iu  embolism.  These  are :  previous  attacks  of  transient 
blindness  in  the  blind  eye,  a  simultaneous  attack  of  blindness 
in  the  fellow  eye,  and  faintness,  giddiness,  and  headache  at  the 
onset  of  the  blindness. 

TraUvxeni. — Wlieu  transient  attacks  of  blindness  are  com* 
plained  of,  it  is  important  to  overhaul  the  patients  general 
state,  and  to  correct,  so  far  as  possible,  any  condition  which 
might  be  the  cause  of  feeble  circulation.  When  the  trii« 
attack  comes  on,  manipulation  of  the  eyeball  applied  immedi- 


presence  of  aucb  an  artery  aeemed  to  hare  &  (avorabte  influence  for 
the  progress  of  the  case,  good  central  vision  being  recovered,  althoagb 
the  field  remained  coacentrtcallj  cootracted* 
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of  the  Retina. — Thk  t«  m  maltpmni  grQWtlt,  wiiidb 
«lmn«t  exciMiTdy  in  funng  child reo/  and  maj  e^eo  be 
ooQfimital.  Owing  to  tbe  tge  of  tiie  patkntB,  the  tncipiest 
mMfgn  oi  the  dinf  le  are  Mftdom  obeerred,  for  thej  are  ha- 
allciided  by  pain  or  inHammation. 

The  growUi  commences  ai  ftmall,  white,  diffemiikaled  «welliii|gi 
in  the  retioay  oetiall  j  In  one  or  other  of  the  g^naalar  lay^ra, 
mora  rareljr  tn  the  nerve^fibre  layer.  The  retina  ii  ape  to 
<M>Bie  detached  at  an  earij  period,  but  there  are  ezoeptiooa  fa! 
thif,  eipeciallj  when  the  diteaae  itartB  from  the  nerve-fibre  la jer. 
In  the  i^arly  itagai  there  )«  no  iritis,  cjclitis,  or  opacity  of  the 
TttrfHiun  humor,  and  the  iris  |>eriphery  is  not  retracted — potnta 
which  oipecially  enable  us  to  diatinguish  it  from  pseado-glioma 
(vide  Pariilent  Inflammation  of  the  Vitreijua  Hamor,  Chap. 
XlVf  p,  367).  Secondary  glaucoma  finally  comes  on.  The 
optic  nerve  may  become  involved  at  an  early  period  ;  but,  sooner 
or  later,  it  invariably  does  so,  leading  then  to  glioma  of  the 
brain.  \Vh«^n  the  tumor  has  filled  the  eyeball  it  bursts  out- 
ward, iinuiilly  Ht  the  comeo'Sclerotic  margin*  and  then  grows 
more  rapidly,  and  often  to  an  immense  size,  as  a  fungus  ha^ma- 
lodes.  The  orbiul  tissues  become  involved,  and  even  the  b<}ny 
walls  of  the  orbit,  white  secondary  growths  in  other  organs,  more 
especially  in  the  liver,  are  not  rare. 

Thi;  diagooeis  between  glioma  of  the  retina  and  tubercle  of  the 
chnntJd  (p,  258},  when  the  latter  occurs  in  young  children,  is 
sometimes  diflicult  or  impossible,  but,  in  view  of  treatment,  not 
of  great  im]Kirtanoe,  as  in  either  case  the  eye  roust  be  eiiu- 
diiAtefL 

IVw/mm/.— The  only  hope  of  saving  the  patient's  life  lies  in 
enucleation  at  an  early  itago  or  before  the  optic  nerve  becomes 
diicased.     It  is  important^  in  removing  the  eyeball,  to  divide  the 


*  A  case  of  Glioma  Heliuas  ia  a  man  aged  twenty-oae  is  reported 
Mtrritl,  tn  the  Traru,  Amtrican  OphihaL  Soc„  vol.  iii,  p.  864. 
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nerve  aa  far  back  as  possible,  and  if  the  orbital  tissues  be  al- 
ready diseased  to  remove  all  suspicious  portions  of  thera. 

Blinding  of  the  Retina  by  Direct  Sunlight. — This  is  eftpecially 
likely  tu  occur  on  the  occasion  of  solar  eclipses  by  observation 
with  unprotected  eye. 

Immediately  after  the  exposure,  the  patients  complain  of  a 
dark  or  senii'blind  spot  in  the  centre  of  the  field  of  vision  j  a 
positive  scotoma,  in  short,  which  may  even  be  absolute,  and 
which  interferes  with  vision  in  proportion  to  the  length  of  the 
exposure.     Objects  may  also  seem  twisted  or  otherwise  distorted. 

The  Ophthalmoscope  shows  a  small,  bright,  white  spot  at  the 
fovea  centralis,  surrounded  by  a  blood-red  ring,  which  shades 
off  into  the  normal  color.  When  the  case^  are  not  severe  im- 
provement in  vision  takes  place,  but  complete  recovery  is  not 
common* 

Czerny.and  also  Deutschraann,*  demonstrated  that  concentra- 
tion of  the  direct  rays  of  the  sun  on  the  rabbit's  retina  gives  rise 
to  coagulation  of  the  retinal  albumin,  with  vascular  reaction,  dia- 
pedests  of  blood  corpuscles,  and  pigmentary  disturbances;  and 
it  is  probable  that  the  changes  in  the  human  retina  produced  by 
exposure  to  direct  sunlight  are  of  similar  nature. 

This  accident    is  not  analogous    to  snow-blindneaa  (Chap. 

VII). 

TVca^enf.— Hypodermic  injections  of  strychnia,  the  constant' 
galvanic  current,  and  dry  cupping  on  the  temple  afford  the  best 
chances  for  promoting  the  cure.  Dark  protection  spectacles 
should  be  worn. 

Neurasthenic  Asthenopia,  or  Eetinal  Anaesthesia. — This  pecu- 
liar and  rather  rare  affection  is  one  about  which  we  have  still 
much  to  learn.  It  is  a  complex  of  eye-symptoms  in  connection 
with  a  debilitated  state  of  the  general  nervous  system,  the  eye 
itself  being  organically  healthy.  These  Stpnpttmts  are — 1.  Di* 
minished,  but  fluctuating,  acutenees  of  vision.  The  effort  or 
desire  to  see  well  is  often  the  signal  for  the  acuteness  of  vision  to 

*  A,  V.  Oratfe'M  Arehiv,  Bd.  zzvitt,  Abl,  3»  p.  241, 
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kiid  qtiitilne,  itiLenialty,  may  be  assuciated,  and  brorufrle 
of  potassium  with  hyoscyarnus  to  promote  sleep.  In  some, 
especially  in  hysterical  cases,  valerianate  of  zioc  is  beoeficial. 
Bea-batliintr  anci  cold  .shower- batha,  with  change  uf  air,  are 
valuable  adjuncts  of  the  treatment.  Blue  or  smoked  protecLioii 
glasses  ar%  raost  grateful  to  tbe  patient  and  promote  the  cure, 
but  the  spectacle- franaes  often  cause  annoyance  by  their  pres- 
sure on  the  nose  or  face.  Errors  in  refraction  should  be 
corrected. 

Thf  Proffiiosis  is  favorable,  inasmuch  as  ultimate  recovery  is 
assured,  but  the  couree  of  the  affection  is  excessively  chroniCj 
extending  over  mouths  or  yearSt  with  frequent  relapse?. 

Traumatic  A^SBstliesia  of  the  Retina. — A  blow  on  the  eye 
from  a  fist,  cork  from  a  bottle»  etc.,  is  liable  to  produce  con- 
siderable amblyopia,  with  concentric  contraction  of  the  field, 
which  may  continue  for  a  long  time,  while  the  Ophthaliimscopie 
Appeararw^m  are  normal.  Ultimately,  these  cases  usually  re- 
cover, an  event  which  umy  be  decidedly  promoted  by  the  use  of 
strychnine  hypodermically,  but  very  defective  sight  sometimes 
remains  permanently. 

Commotio  Eetin®,  or  Traumatio  (Edema  of  the  Eetina,  is  the 
result  of  a  blow  upon  the  eye.  Within  a  few  hours  ailer  the 
accident  the  OpfifJiabtioscope  reveals  a  white  cloudiness  of  a 
portion  of  the  retina,  usually  in  the  neighborhood  of  the  optic 
papilla  and  macula,  but  sometimes  more  eccentrically,  and 
sometitues  there  are  two  opaque  patches.  The  opacity  increases 
in  intensity  and  spreads  somewhat.  The  retinal  vessels  remain 
normal ;  there  may  be  some  small  hemorrhages,  and  sometimes 
the  papilla  is  redder  than  normal.  These  appearances  com- 
pletely disappear  in  the  course  of  a  few  days.  Vision  is  only 
slightly  affected  and  recovers  according  as  the  retinal  changes 
pass  oil* 

Hyperaesthesia  of  the  Retina.— The  symptoms  of  this  aflection 
are  photophobia,  lachrymatiou,  and  blepharospasm  when  the 
patient  is  exfwsed  to  ordinary  daylight.  There  are  no  Ophthah 
mogcopic  Si[fn4.     The  chief  causes  are  hysteria,  long-eontitiued 
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use  of  the  ejts  with  very  bright  objects,  and  oeumlgia  of  the 
fifth  pair.  m 

Tfealmeni  consists  in  removal  of  the  cause,  rest  of  the  eyes,    V 
and  protection  from  light,  with  suitable  measures  for  the  general 
health. 
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DISEASES   OP   THE   OPTIC   NERVE. 
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Optic  Neuritis. —  Tfie  Ophthalmoscopic  Appearances  of  ioflam- 
mation  of  the  optic  nerve  vary  a  good  deal  with  the  iutensity  of 
the  process.  CommoD  to  eyery  case  is  hyperemia  and  swelling 
of  the  papilla,  wilh  haziness  ("  woolly  "  appearance)  of  its  mar- 
gins, and  increase  in  the  size  of  the  central  vein,  while  the 
central  artery  remains  of  normal  dimensions  or  is  contracted. 
The  swelling  and  haziness  extend  but  a  short  distance  into  the 
surrounding  retina,  and  the  distention  of  the  vein  is  also  not 
continued  Vu  the  periphery  of  the  fundus.  In  slight  cases  these 
appearances  may  barely  exceed  the  normal. 

In  extreme  instances  the  papilla  is  swollen  to  a  great  size,  and 
may  even  assume  quite  a  mushroom  shape,  while  the  veins  are 
enormously  distended  and  tortuous,  and  the  arteries  are  con- 
tracted so  as  to  be  barely  visible.  Grayish  striiw,  also,  extend 
from  the  papilla  into  the  surrounding  retina^  some  flame-shaped 
hemorrhages  are  present  on  or  near  the  papilla,  and«  occa- 
sionally, white  spots  in  the  retina  and  a  stellate  arrangement 
of  small  white  dots  about  the  macula  lutea  produce  an  appear- 
ance which  cannot  be  distinguished  from  albuminuric  retinitis. 
This  extreme  form  is  still  sometimes  termed  Congestion  Papilla, 
or  Choked  Disc  (Slauunff^papill^i)^  although  the  theory  which 
originally  suggested  the  term  has  been  abandoned.  Papillitis 
(Inflammation  of  the  Optic  Papilla)  is  a  better  term,  express- 
ing, as  it  does,  more  truly  the  pathological  condition. 

The  Vi/non^  even  in  cases  where  the  ophthalmoscopic  signs  are 
highly  developed,  is  frequently  but  little  below  the  normal ; 
while  again  in  other,  and  possibly  lesa  well-marked  cases,  it 
may  be  reiluced  to  perception  of  light,  or  even  that  may  bo 
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wanrinf^.    These  nsmarkjihle  ({lAereBoai  in  the  degrae  of  Ufai^ 
nnwi  rlepf*nd,   probably,  an   the  extmat  to    whidi   llie    lusr^viai 
HementJ^  of  the  intfameti   p«rt  ure   preaaed  na  or  alieivd^  ami 
Lhia  canni>c  be  g&ag^\  by  the  ophihalmo«Gnptc  •|nwi«iinii!ii  i 

Bometim^g  chA  tiulii  of  v'moa  m  aonuai^  while  ifpun  it  u 
mncentrirjiUy  or  irregularly  ctmitmeSid^  or  ii  naj  be  hemi 
anopic. 

PaiMofimihf^  the  dMHign  ia   the  papilla 
Kyperssmim,  carltfna,  bfperuv>phj  of  the  serve  fibres,  iafiJl 
of  fyaiph  ceik  *ad  dw^o^nmi  of  onaoecciva 
iiMilory  ebaagoi,  althmifh  hem  pronomic^eiL  are  also  presenc  m 
lh«  tnink  of  the  nerve  anil  in  abeath- 

C^wuMOf. — ratliinimatina  of  tb*-  -  itj  -t  -izir-    ,.:y 

fnuod  in  coDD«ctir»o  with  coar»€        -  ^*^m^.     A  t.entiral 

Tamof  fsyphilooia,  tuberd«,  giioma,  cysi,  and  abaceaiX  ui  par- 
ticolar,  m  the  mn^r  I  l»,  tnoreoirsv  oawdl^ 

praeot  wb^a  t\n^  {  ^  ^^  kiad  (ehakad  &•)» 

A  very  aauill  tamor  attuat'  la  the  braio  k  empahle 

of  fM^ociof  optic  aoonba,  ^  ^  ^^  Hy 

Tfib#r«filar  M^wngilia  ii  '  v^  t 

lit  oeca-  rise  to   ofiCMi  ncarits* 

^fl  r,  ccrebr*.    j.M.-.  .^-  ...„giua  doc^i  ao. 

QCcaMi>ciaJ]y  wwodaied  with  acttte  najelitia^t 
ihat  iuttaoiukaUon   of  Uic  opti^  nerre,  with  paraljtMs  pbe- 

nxs^uA   'Li^  fi«)t  excloiiTely  iorlicaie  c«r«^bral  diaea«e' 

•ii'jo   between    OpiH:   NeaHiu   aod   lalracrai 

X>iMia««»   Uiu    ^tv«*n    riaa    to    mufch    diaeia«ioQ.      Id 

f<jm«r,   aa  writ   m    «>f   tuberealar    taenbfttw,  a  oooMewjM^ 

ilkrD  of  fluid  UfftwJIj  taktf  plact  iota  the  cariiy  of  the 

Tbit^  aloafjp  with   the  preomre  of  iho 


hthoL  Sot;,,  rol.  i,  pw  79V, 
h  iumon  of  the  mgdalla 
t^  ophthaL  Soc,,  vol.  W,  pw  lS5)iad  ibal 

f  r4  (ioBOteomin<m1ypfo4aeaa«ttriliA.w] 

ft  I  and  iKTcra  in  lomora  of  the  c«rab«llfl(B. 
tinn^y  ^i  Lawford,  IVoat.  OphihaL  fioe.,  it,  312. 
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rtb,  or  alone   in   cages  of  meningitis,  increases   the  intra- 
cranial   pressure*     By   reason   of   this   iucreasefl    pressure,   the 
subarachnoid  fluid  is  believed  to  be  driven  iDto  the  subvagioal 
lymph  space  of  tbe  optic  nerve,  and  to  produce  there  that  dropsy 
the  sheath  which  is  found  in  nearly  all  these  cases  on  careful 
ii-mortem  examination. 

Leber  holds*  that  this  tttiid  h  probably  an  irritant,  and, 
such,  sets  up  the  inllaramation,  a  view  which  has  been  corrob 
rated  by  Deutschmano.f 

The  inflammation,  although  most  intense  at  the  papilla,  near 
which  the  Quid  is  collected  in  greatest  quantity  in  the  eul-de-sas' 
formed  by  the  termination  of  tbe  intervjigioal  spaces,  is  not 
confined  to  that  place,  as  was  believed,  hut  extends  up  the 
trunk  of  the  nerve,  as  microscopic  examiimtion  reveals. 

Many  ohserversj  state  that,  in  a  large  number  of  cases,  cere- 
britis,  recognizable  only  with  the  microscope,  is  present,  and 
that  an  extension  of  this  process  down  the  optic  nerve  takee^ 
place.  They  have  ascertained  that  the  whole  trunk  of  the 
^^  nerve  is  involved  in  the  inflammation,  and  they  seem  to  regard 
^m  the  dropsy  of  the  sheath  aa  of  little  or  do  importanoe  in  the 
^^^■itisation  of  the  optic  neuritis. 

^^^r  Again,  others^  maintain  that  oedema,  but  not  inflammation, 
^B  of  tbe  optic  trunk  is  conducted  from  the  brain. 
^B  The  view  originated  by  von  Graefe,  that  the  extreme  form  of 
^1  papillitis^  called  by  him  JStauunij^papUk  (Choked  Disc),  is  due 
to  obstructed  outflow  of  blood  through  the  retinal  vein,  is  now 
abandoned. 

Other  causes  for  Optic  Neuritis  are  : — 

Hydrocephalus. — Here  the  pathogenesis  is  probably  the  same 


*  Tram,  Inter,  Mtd.  Congr€s$,  1881,  vol,  iii,  p*  62. 
t  *•  Ueber  Neuritis  Optica'*  (Jena,  1887). 

t  S,   Mackenzie,    Brain,    vol.    it,    p.    257.      W,    Edmviruls,    TVaiij*. 
Ophthal,  Soc.^  vol  i,  p.  112.     Brailey,  Traru,  Iniernai.  Med,  Congrtas^ 
fl,  vol.  iiu  p.  111. 
I  Olrkh,  Archit^eii  of  Ophihal.^  xviii,  p.  66. 
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or  with  acfjuired  ejphiJis,  but  this  priinaxy  epecific  optic  neuritis 
is  a  relatively  rare  disease.  Ifl  cases  of  acquired  syphilis  it 
makes  its  appearance  in  from  bix  months  to  two  years  after 
the  inoculation. 

The  OphilialmoBcopic  Appearances  may  be  normal  (retro-bulbar 
neuritis) »  or  may  present  any  grade  of  neuritis,  even  to  the  most 
pronounced  papillitis.  In  the  latter  case  it  would  not  be  possible 
to  say  whether  the  papillitis  be  a  primary  one,  or  due  to  a 
syphilitic  gumma  within  the  cranium.  The  inflammation  often 
extends  as  far  up  as  the  chiasm  a. 

The  Treatment  in  these  cases  of  specific  papillitis  must  be 
active  mereurialization.  By  this  treatment^  even  if  perception 
of  light  be  lost  for  a  period  of  not  more  than  eight  to  fourteen 
daySf  hopes  may  be  entertained  of  its  complete  or  partial 
recovery.     Later  on,  iodide  of  potassium  is  indicated. 

But,  as  a  rule,  some  optic  atrophy,  at  the  least,  with  slight 
conceniric  contraction  of  the  field,  results.  The  prognosis  is 
all  the  better  the  sooner  the  optic  neuritis  follows  upon  the 
primary  syphilitic  affection. 

Rheumatism. — There  is  no  doubt  whatever  but  that  the 
rheumatic  diathesis  is  occasionally  the  cause  of  optic  neuritis, 
although  the  fact  is  not  unreservedly  accepted  hy  every  auihor. 
Other  roanifestfttions  of  rheumatism  are  sometimes  well  marked, 
hut  may  be  slight,  e,  g,,  in  a  case  which  I  saw,  neuralgia  of  the 
face  and  head  in  damp  weather,  and  even  with  a  shower  of  rain, 
was  the  only  other  sign  of  rheumatism.  One  or  both  optic 
nerves  may  he  attacked. 

The  Ophthaimmeopie  Appearances  often  amount  to  extreme 
papillitis,  but  in  many  cases  fall  short  of  this. 

If  the  case  come  early  under  suitable  treatment,  ^/k?  PrognmU 
is  fairly  favorable;  but  when  the  iuilammalion  is  of  some  stand- 
ing, consecutive  optic  atrophy  must  be  feared, 

Thfi  Treatment  consists  of  full  doses  of  salicin,  salicylate  of 
sodium,  iodide  of  jjota^sium  or  of  sodium,  Turkish  baths,  and 
other  recognized  anti-rheumatic  measures. 

Lead-Poisoning. — In  some  cases  of  lead'poisoning,  optic  neu- 
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iitffif^)r  m  liaMe  to  enow  <N 

y/ii!  iHfujnonU  fi«pefidf  entireJjr  on  the  praenee  of  tbe  otber 

()•  known  njrniptom*  of  Icmd-poiatooiog,  the  opiiilialnuisoopia, 

fi|»prfininrip«  preneDtiofr  nothing  p^thngnntiiaatc. 

77"    ^  '  '1/  b  that  for  genentl  lead-fioisoniiig,  or  &r  the 

iroro*  1  «♦-  it(  the  neuritit. 

MiiUipk  Bcknuiiii. — In  these  caiea  the  inflainiDatioo  ts 
}>'  I  nipiilly  p\^v%  plA(!i^  to  Atrophy.     Uhthoff  mxUB 

itj  about  lit  jK:r  cent,  of  the  cnaefl  of  this  disesse. 
HcrodUnry    nod    Oiiigeiiital    Prcdiaposition* — It    hw    b^eii 
rvcul    f'  it;    ucuritiH,   wlthuut   tmiDcdiate    caude,   may 

k  io\.  nl>«T#  of  a  fnmily,  ami  that  the  tendency  to 

may  i^xf^od  ofer  leveml  generatiotiB.     It  roakeB  its  appear- 
ttDoB  in  111'  *  aUuul  the  eighteenth  or  twentieth  year 

^  agf,  «).:  If  nlnKint  exclusively  to  the  males.     The 

jMtieiita  iitay  b«!   penectl)?    heJilthy    in  all  other   respects,  but 
nuirtv   ,.r    tlium  iufler  from   other   iiflccttona    of   the   nervoua 
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Bystetii.  Both  eyea  are  afTected,  the  defect  of  vision  being  a 
central  amblyopia,  frora  which  recovery  is  rare;  but  yet, 
although  the  ophthalraoscopic  appearances  grailually  become 
those  tit'  atrophy,  the  peripheral  porttona  of  the  fiehl  retain 
their  fuuctions. 

Aa  to  the  Treatment  of  these  cases  due  to  hereditary  and 
congenital  predisposition,*  Mooren  employs  a  seton  in  the  back 
of  the  neck  in  the  early  periwl?,  and,  later  on,  nitrate  of  silver 
internally*  Leber  has  found  benefit  from  a  mild  courae  of 
mercurial  inunctions. 

The  two  following  diseases,  Chronic  Retro*bulbar  Neuritis,  or 
Central  Amblyopia,  and  Optic  Neuritis  with  Persistent  Dropping 
from  the  Nostril,  must  be  treated  of  separately,  owing  to  the  well- 
defined  etiology  of  the  one  and  the  peculiar  symptoms  of  the 
other. 

Chronic  Retro-bulbar  Neuritis,  or  Central  Amblyopia  (Toxic 
Amblyopia). — Until  within  recent  years,  it  was  not  clearly 
known  whether  these  two  terms  should  be  applied  to  one  and 
the  same  disease,  or  whether  we  had  to  deal  here  with  two 
distinct  processes.  There  is  a  class  of  cases  which  were  ad- 
mittedly due  to  on  inflammatory  process  in  the  trunk  of  the 
nerve,  the  causes  and  symptoms  of  which  were  very  similar  to 
those  of  central  amblyopia,  while  there  was  strong  presump- 
tive evidence  that  the  latter  affection,  ofken  known  as  Toxic 
Amblyopia,  was  due  to  a  retro-bulbar  inflammation  ;  but  direct 
proof  of  the  fact  was  wanting.  Thanks  to  late  investigations,* 
there  is  now  no  doubt  but  that  we  have  here  to  deal  with  only 
one  disease. 

Stjmptomji, — The  affection   of  vision   often   comes  on  rather 


*  Mooren,  OphthaL  Bericht,  1867,  p.  805,  and  1874,  jk  87;  and  Filf{f 
Ltulren  OphthaL  Wirkmmkeit,  1882,  p.  248.  Norris,  Trans.  Amer. 
Ophihal  Soe,,  1884,  p,  *1C2. 

*  Saraelaohn^  A,  t\  Graefe's  Archin,  xxviii,  pt.  1,  p.  1.  Netlleship 
and  Walter  Eduiunda,  Trans,  Ophthal.  Soc.,,  vol.  i,  p.  124.  Uhthoff, 
von  ffra^€'$  JrcAir,  xxxii,  p,  4,  8»ch«,  Archir  of  OphthaL^  xwii, 
p.  133. 
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rapidly.    The  patient  may  complaio  of  a  glimmering'  mist 
covers  all  objects,  especially  in  a  bright  light,  and   the  acu 
of  vision  is  reduced.     The  patient  generally  states  be  can  see 
better  in  the  dusk  than  in  bright  light.     At  the  commencement 
there  is  no  defect  in  the  field  of  vision,  but  simply  a  general  diro- 
neee  of  vision.     At  a  somewhat  later  stage  examination  of  the 
field  discovers  no  defect  for  a  white  object^  yet  if  a  small,  pale- 
green  object  be  employed,  it  will  generally  be  aseertained  that, 
at  a  region  close  to  the  point  of  fixation,  the  color  is  not  recog' 
nized,  but  seems  gray  or  white;  pink  may  seem  blue  and  red 
may  appear  brown  or  black,  while  in  other  parts  of  the  field  the 
colors  are  recognized  up  to  their  normal  b<^uodaries.     This  ia  a 
central  color- scotoma.     As  the  disease  advances  a  white  object 
will  be  hot  indistinctly  seen  in  the  scotoma^  aud,  In  some  rare 
cases,  all  power  of  perception  within  its  area  may  be  lost,  even 
the  fiume  of  a  candle  not  being  recognized.     Hence  the  name 
Central  Amblyopia.    The  scotoma  is  usually  oval  in  shape,  ita 
long  axis  horizoiitid,  and  extends  from  the  fixation-point  toward 
the  blind  spot  of  Mariotte  (paracentric  scotoma);  but  occasion- 
ally it  ia  of  much  larger  dimensions  and  sometimes  surrounds 
tbe  fixation  point  (pericentric  scotoma). 

Even  when  the  scotoma  is  very  pronounced  it  remains  "  rela- 
tive," ('.  e.f  it  is  not  observed  by  the  patient  as  a  dark  spot  m  the 
field,  us  is  a  scotoma  due  to  disease  in  the  outer  retinal  layers 
(p.  372).  The  affection  is  almost  always  binocular,  and,  as  a  rule, 
there  is  but  little  difference  between  the  vision  of  the  two  eyes, 

Tfie  PmgreB^  of  the  disease  is  slow,  occupying  weeks  or  months. 
Restoration  of  normal  vision  usually  takes  place  if  the  defect  of 
vision,  although  of  extreme  degree,  be  not  of  old  standing.  In 
the  latter  case,  while  recovery  of  central  virion  cannot  be  ex- 
pected, the  functions  in  the  periphery  of  the  field  are  usually 
maintained,  ami,  consequently,  these  people,  although  incapaci- 
tatetl  from  residing,  writing,  and  other  fine  work,  do  not  lose 
their  power  of  guiding  themselves. 

Caiisfj*. — With  but  few  exceptions,  the  subjects  of  this  disease 
are  men,  probably  because  their  habits  and  modes  of  life  expose 
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them  more  than  women  to  the  uifluencea  which  produce  it. 
These  are  exposure  to  odd  aud  wet;  cold  blasts  ou  the  body, 
especially  the  heatetl  face  (HamelsohQ) ;  but  the  most  common 
cause  is  excess  in  the  use  of  alcohol  or  of  tobacco  (toxic  ambly- 
opia), or  of  both,  I  think  the  kind  of  alcoholic  indulgeuee 
most  likely  to  develop  the  disease  is  the  frequent  drinking  of 
small  doses  of  the  stimulant.  The  individual  who  often  gets 
thoroughly  drunk,  and  between  times  drinks  but  little,  is  less 
liable  to  central  amblyopia  than  he  who,  although  never  inca- 
pable of  transacting  his  business,  takes  many  half-glasses  of* 
whisky  or  brandy  during  the  day.  Dyspepsia  and  loss  of  appe- 
tite are  constJintly  present  in  these  cases.  Other  signs  of  chronic 
alcoholism  need  not  he  present,  but  one  often  sees  trembling  of 
the  hand  and  head,  sleeplessness,  and  even  delirium  tremens. 
The  kind  of  tobacco  most  likely,  when  used  in  exc&ss,  to  give  rise 
to  central  amblyopia,  is  shag  or  twist.  Other  kinds  of  pi|>e-to- 
bacco  and  cigars  may  cause  it,  but  I  have  not  known  of  a  case 
due  to  cigarette  smoking. 

Excess  in  alcohol  is  usually  combined  with  excessive  smoking, 
but  cases  of  pure  alcohol -amblyopia  certainly  do  occur — al- 
though some  English  authors  deny  it — as  well  as  pure  tobacco- 
amblyopia.  The  most  common  age  for  tobacco-amblyopia  is 
from  thirty-five  to  fifty,  a  time  of  life  w^hen  men  do  well  to  give 
up  or  to  very  much  reduce  their  use  of  tobacco  as  well  as  of 
alcohol. 

Central  amblyopia  has  also  been  observed  in  diabetes,  and  in 
poisoning  from  bisulphide  of  carbon,*  so  largely  used  in  the 
manufacture  of  india-rubber. 

Retro-bulbar  neuritis  very  occasionally  attends  disseminated 
sclerosis,  with  atrophy  of  the  temporal  side  of  the  papilla;  but 
yet  central  scotoma  is  not  always  present. 

The  Opht/uthnoscopw  Appearances  in  the  beginning  are  either 
quite  normal  or  there  is  slight  hypersemia  of  the  papilla  and 
retinal  vessels;  or,  in  addition,  there  may  be  alight  indistinctness 


*  Tram,  OpfUK  5oc.,  fol.  ▼»  p.  149. 
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ley  Smith  *  (two  cases),  Leber  I  (one  case),  and  Enirys  Jones  t 
(one  case),  have  placed  oo  record  five  well-obaerved  caaea  of  this 
remarkfthle  disorder,  and  three  others  have  l)een  observed  by 
ElUotson^  Baxter,  and  Paget.  These  patients  suffered  from  a 
persistent  watery  discharge  from  die  nose  (usually  the  left  nos- 
tril), with  nmre  or  less  severe  cerebral  symptoms — violent  bead- 
ache,  epileptic  attacks,  vomiting,  stupidity,  sleepinesSj  uncon- 
sciousness, delirium,  weakness  of  the  lower  extremities,  and  a 
high  degree  of  amblyopia,  or  even  blindness,  of  both  eyes,  due  to 
papillitis  followed  by  atrophy.  In  Lelier's  case,  moreover,  there 
was  loss  of  smell,  and  in  Nettleship's  case  palpitation  of  the  heart 
and  prominence  of  the  eyes.  The  fluid  which  ran  from  the  nos- 
tril \Yas,  according  to  Leber,  identical  in  its  analysis  with  that  of 
thecerebro-spinalfluid,whiIeNettlesbipand  Priestley  Smith  found 
it  to  differ  somewhat  from  that  fluid.  When,  in  P.  Smith's  case, 
it  occasionally  ceased  to  fli>w,  the  cerebral  symptoms  were  brought 
on,  or  increased  in  violence.  Leber's  cajse  was  one  of  internal 
hydrocephalus,  and  he  regards  the  fluid  as  coming  from  the 
third  ventricle  through  a  small  opening  in  ihe  ethmoid  bone ; 
or  the  fluid  possibly  passed  from  tbe  subdural  space  along  the 
lymph  spaces,  which,  according  to  Axel  Key  and  Retzina,  gar- 
round  the  olfactory  nerves.  But  Priestley  Smith  and  Nettleship 
considered  the  fluid  as  simply  nasal,  and  due  to  the  presence  of 
small  polypi,  and  did  not  try  to  account  for  its  occurrence  in 
connection  with  tbe  cerebral  and  ocular  symptoms,  Tbe  first  of 
these  two  views  is  probably  the  correct  one. 

The  l^ognosii  for  vision  is  bad,  while  the  cerebral  affection 
threatens  even  the  life  of  the  patient. 

Tt^ment,  which  should  be  in  conformity  with  the  head 
symptoms,  has  oot  proved  of  use. 

Atrophy  of  the  Optic  Nerve.— This  disease  may  be  secondary 
to  some  other  optic  nerve  or  retinal  affection,  or  it  may  be  a 


*  Ophikal  Bev.,  18S8,  p.  4. 

f  A,v*  Ora^e^a  Arehiv,  rxix,  pt  1,  p.  271. 

X  Meeting  British  M&d.  Aseoc,  Dnbtin,  1887. 
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3.  Fr&m  Embolitnn  of  tfw  Ventral  Artery  of  the  Retina. — lu 
these  cades  the  contraction  of  the  ves»el«  is  usually  extreme. 

4.  From  SypkUitic  JielinltUf  lieUnitis  Ptgmentoia^  and  Cho- 
roidoreihi'du.  The  vessels  here  are  raueh  atleinmted,  and  the 
altered  coh)r  of  the  optic  di&c  is  a  duH  yellow,  rather  than 
white  or  gray. 

Primary  Optic  Atrophy  is  often  found  asmckiied  with  Disease  of 
the  Spinal  Cord  {Spinal  Amaurosis),  especially  locomotor  ataxy. 
Optic  atrophy  is  oflen  an  early  aymptora  in  the  latter  disease ; 
but,  again,  it  may  not  come  on  until  the  affection  of  the  gait  is 
well  pronounced^  while  in  other  cases  it  is  never  preseut  at  all 
It  is  a  remarkable  and  important  fact,  first  pointed  out  by 
Benedikt,  of  Vienna,  that  there  is  an  antagonism  between 
atrophy  of  the  optic  disc  and  the  other  symptoms  of  tabes 
dorsalis.  It  is  rare  for  a  tabetic  patienti  in  whom  optic 
atrophy  comes  on  in  an  early  stage  of  his  disease,  to  become 
ataxic;  and  frequently,  in  these  cases,  when  the  blindness  has 
advanced,  the  pains,  too,  become  less  severe.  But,  if  amaurosis 
does  not  come  on  until  ihe  ataxy  is  well  developed,  no  improve- 
ment in  the  latter  is  likely  to  be  noted. 

Atrophy  is,  more  rarely,  found  with  insular  sclerosis  and 
lateral  sclerosis  of  the  spinal  cord  ;  and  in  general  paralysis  of 
the  insaue,  although  spinal  disease  is  not  always  present,  atrophy 
of  the  papilla  frequently  occurs. 

It  is  probable  *-  that  the  disease  commences  at  the  papilla  to 
spinal  cases.  The  ophthalmoscope  displays  a  papery-white  or 
bluish-white  papilla,  which,  in  advanced  stages,  oflen  become® 
cupped.  The  retinal  arteries  are  usually  extremely  reduced  in 
calibre,  and  the  veins,  too,  may  be  small ;  but,  again,  the  retinal 
vessels  may  di^er  but  little  or  not  at  all  from  the  normal. 

Symptoms, — Central  vision  is  affected  at  an  early  stage  in  the 
disease,  and  eccentric  contraction  of  the  field  usually  appears  at 
I  the  same  time.    The  contraction  may  be  concentric  or  it  may  be 

^B     more  marked  in  one  direction  than  another^  and  opinion  is 

Ik: 


^Nettleahip,  Tram,  OphihaL  Soe,^  ISSa,  p.  249. 
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tliviiled  as  to  the  direction  commoDlj  first  iiivolveii.  This 
concentric  contraction  advances  gradually  toward  the  centre 
of  the  field  from  every  side  until  it  fioally  enguUk  the  fixation 
poiot. 

Occasionally  the  affection  begins  as  a  central  scntonia  accom- 
panied by  eccentric  defects  of  the  field.  Color-bliiidneaa  is  au 
almost  constant  symptom.  As  a  rule,  absolute  blindness  is 
brought  about  in  the  course  of  a  year  or  two. 

Primary  Optic  Atrophy,  of  the  progressive  form  jnst  described, 
may  occur,  m  a  PHni\j  Lorjtt  Dhmse^  without  any  other  defect 
in  the  system.  The  prognodis  for  the  sight  in  such  cases  is  as 
bad  a*  in  spinal  easies. 

Treatment. — In  neiiritic  atrophy,  so  long  as  there  are  still 
aigtis  of  active  infiammalinu,  untiphltigistic  measures— Heurte- 
loup's  leech  to  the  temple»  hot  foot-balha,  rest  of  body  and  mind, 
dark  room,  iodide  of  potassium,  and,  especially,  mercury  inter- 
nally, when  otherwise  admissilde — are  to  be  wdopted.  At  a 
later  period  hypodermic  injections  of  strychnia  (^^  gr.,  increased 
gradually  to  ^  or  y-  gr.  unce  a  day)  and  galvanism  may  be 
tried. 

In  special  amaurosis  and  in  optic  atrophy  occurring  as  a  local 
disease,  strychnia  hypodermically  and  the  galvanic  current 
sometimes  improve  vision  ibr  a  time.  Phosphorus  internally 
may  be  given. 

The  treatment  for  optic  atrophy  due  to  causes  2,  3,  and  4  is  to 
be  directed  to  the  primary  disease. 

The  P)'ognoi<h  is  very  bad,  fur  although  every  therapeutic 
measure  may  have  been  employed,  amaurosis  is  the  ultimate 
result,  as  a  rule. 

Tumors  of  the  Optic  Kerve.— The^e  are  extremely  rare.  The 
ohief  forms  nre  myxoma,  glioma,  and  gUosarcoma  or  niyxo- 
rconin. 

The  syin[)i*»ms  which  von  Graefe  held  to  be  most  characteristic 
he  presence  of  a  tumor  of  the  optic  nerve  are:  Increasing 
;ru8ion  of  the  eyeball  forward  and  outward,  with  retention 
ts  motion  and  without  displacement  of  its  centre  of  rotation. 
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The  tumor  is  aoi\,  so  that  the  eyeball  can,  as  it  were,  be  pushed 
back  iiUo  it,  and  there  is  no  pain. 

The  growth  of  these  tumors  is  slow.  It  is  soinetiraes  possible 
to  remove  such  a  tumor,  and  yet  to  preserve  the  eyeball,  by 
dislocating  the  latter  during  the  operation.  As  a  rule,  it  ifl 
necessary  to  enucleate  the  eyeball  in  order  to  reach  the  tumor, 
and  if  the  growth  have  involved  the  surrounding  orbital  tissues 
these,  too,  must  be  taken  away. 

Hyaline,  or  Colloid  Outgrowths  from  the  optic  papilla,  are 
occasionally  met  with.  They  present  the  appearance  of  bluish- 
gray,  mulberry-like  nodules.  According  to  Iwauoff,*  they 
originate  in  the  lamina  vitrea  of  the  choroid,  at  the  margin  of 
the  papilla  or  within  the  area  of  the  papilla,  for  the  lamina 
vitrea  is  often  prolonged  into  the  papilla  and  takes  part  io  the 
formation  of  the  lamina  cribrosa.  But  Gurwitsch  f  disputes  this 
view,  and  states  that  these  growths  spring  from  the  coats  of  the 
vessels  in  the  optic  papilla.  These  outgrowths  do  not  always 
cause  a  defect  of  sight,  aud  rarely  cause  serious  blindness.  It 
is  often  found  that  a  blow  upon  the  eye  has  been  received  some 
time  previously^  and  it  is  probable  that  such  a  trauma  may  have 
to  do  with  the  growth  by  rupturing  the  very  brittle  lamina 
vitrea. 

Injuries  of  the  Optic  MTerve. — In  addition  to  those  injuries 
which  result  from  direct  violence  with  sharp  iustrumeuLs,  etc., 
entering  the  orbit,  the  optic  nerve  may  be  injured  in  falls  on  the 
head.  Fractures  of  the  base  of  the  skull  frequently  involve 
i[ijyry  to  the  optic  nerve,  But»  even  where  no  fracture  occurs, 
blindness  with  atrophy  of  the  optic  nerve  may  come  on,  usually 
only  in  one  eye,  and  in  the^e  cases  concussion  of  the  nerve  at  its 
passage  through  the  optic  foramen,  or  an  extravasation  of  blood 
in  the  sheath  of  the  nerve,  la  probably  the  direct  cause  of  the 
atrophy. 

Glycosuric  Amblyopia. — In  addition  to  the  retinal  affections 


*Klin.  MoTKtUbLf.  Aagenhlk.f  vi^  p.  42$ » 
t  Ccntralbl.f,  AngtnMk.^  Aug.,  1891. 
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dependent  upon  diabetes,  we  recognise  the  occasionid  occurrence 
in  thai  disease  of  defects  of  vision,  which  are  referred  to  dl£< 
►rder  of  the  optic  nerve  and  which  are  not  always  accompanied 
by  ophthalmoscopic  changes.  These  defects  of  vision  are  found 
in  the  form  of:  1.  Central  Amblyopia  (see  p.  397)  or,  in  slighter 
[cases,  amblyopia  without  central  scotoma.  Occasionally,  higher 
degrees  of  amblyopia  with  concentric  contraction  of  the  field  of 
vision,  and  yet  negative  ophthalmoscopic  appearances,  are  pres- 
ent, 2.  Atrophy  of  the  optic  nerve.  This  may  appear  in  the 
usual  form  as  progressive  blindness,  with  concentric  contraction 
'pf  the  fielil  of  vision,  or  it  may  come  on  after  the  slighter  form 
of  amblyopia  has  existed  for  some  time.  It  is  probable  (Leber) 
that  these  apparently  different  kinds  of  blindness  depend  upon 
similar  i)athological  processes  and  merely  indicate  degrees  of  the 
latter.  In  what  these  processes  consist  is  still  unknown,  but  the 
tendency  to  hemorrhages  in  the  retina  in  diabetes  makes  it 
likely  that  hemorrhages  in  the  optic  nerve  are  sometimes  the 
source  of  the  amblyopia  in  question,  while  in  the  cases  with 
central  scotoma  it  is  no  doubt  "^  due  to  retro-bulbar  neuritis 
similar  to  that  produced  by  tobacco,  etc. 

Amblyopia  is  sometimes  the  only  symptom  of  diabetes,  and, 
conse<piently,  as  Leber  points  out,  it  is  of  the  utmost  importance 
to  examine  the  urine  for  sugar  in  every  case  of  amblyopia  where 
the  ophthalmoscopic  appearances  are  negative,  or  where  the  only 
abnormality  is  atrophy  of  the  optic  papilla. 

The  Trmtfnent  indicated  is  solely  that  for  the  general  disease^ 
and  the  prognosis  for  vision  depends  upon  the  amenabih'ty  of  the 
latter  to  treiiLment  and  uptjn  tfie  extent  to  which  organic  changes 
in  the  optic  nerve  have  gone,  Hirschbergt  inclines  to  the  view 
that  diabetic  amblyopia  constitutes  a  serious  symptom  for  the 
life  of  the  patient. 

Hemorrhages  from  the  Stomach,  Bowels,  or  Uterus  are  capa- 
ble of  giving  rise  to  serious  and  incurable  blindness. 


**  Nettleship  and  Edmunds,  Trant.  OphihiU,  Soc.,  vol.  t,  p.  124. 
t  CentraU}l.f.  Augenhiilk,  1886,  p.  1»9. 
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Blindnesa  during  or  iromediately  after  a  severe  hemorrhage 
is  probably  due  to  insufficient  blood-supply  to  the  nerve-centres 
and  retina,  accompany  lag  general  exhaustion  of  the  system. 
For  such  cases  the  prognosis  is  favorable. 

But  there  is  another  class  of  cases  of  very  much  more  serious 
Import.  In  these  the  defect  of  vision  does  not  come  on  for  from 
two  to  fourteen  days  after  the  hemorrhage,  when  the  general 
system  is  recovering.  Even  comparatively  slight  hemorrhages, 
which  caused  no  marked  anaemia,  are  said  to  have  been  followed 
by  blindness-  The  connection  between  the  loss  of  blooil  and  of 
sight  in  these  case^?  is  not  yet  clearly  made  out*  I^ber  inclines 
to  the  belief  that  the  blindness  here  is  due  to  an  extravasation 
of  blood  at  the  base  of  the  skull  and  into  the  sheath  of  the  optic 
nerve,  but  even  then  the  relationship  between  this  and  the 
stomachic  or  uterine  hemorrhage  is  not  made  clearer.  Papillitis 
has  been  several  times  noted  with  the  ophthalmoscope  in  these 
eases,  and  this  circumstance  makes  it  probable  that  neuritis  is 
the  immediate  cause  of  blindness — €ven  in  those  cases  which 
show  no  ophthalmoscopic  sign  of  it — and  hydrsemia  may  be 
presumed  to  be  the  poisonous  influence  which  calls  forth  the 
neuritis. 

The  Defect  of  Vmon  may  be  but  slight,  or  it  may  amount  to 
absolute  amaurosis.  Both  eyee  are  usually  affected  in  equal 
degree,  but  cases  have  been  observed  iu  which  one  eye  was  com- 
pletely amaurotic,  while  the  vision  of  the  other  eye  was  quite 
normal,  and  one  snch  case  is  sufficient  to  prove  that  the  lesion 
is  peripheral ;  in  fact,  that  it  lies  in  each  instance  on  the  distal 
side  of  the  optic  chiasraa.  The  field  of  vision  is  frequently  con- 
tracted either  concentrically  or  segmentally,  and,  even  when 
central  vision  recovers,  the  field  may  remain  contracted. 

Th<;  Ophthuimoficopic  Appmrancts  which  are  present  immedi- 
ately on  the  occurrence  of  the  blindness  have  not  as  yet  been 
observed.  A  few  weeks  later  they  have  been  found  to  be 
difl'erent  in  different  cases.  They  have  been  found,  at  this 
period,  normal ;  or  presenting  slight  paleness  of  the  papilla  and 
contraction  of  the  arteries;  or  there  was  marked  paleness  of  the 
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pfiplllA,  and  th©  arteries  wem  extremely  oqd traded^  wil 
dietentioa  of  the  veins  j  or  paleness  of  the  papilla  was  pn 
but  its  roargins  were  indistitict  and  the  siirrouDdnig  retina  i 

what  fiwolleii,  while  the  retinal  veasels  were  norma!.  J 
hemorrhages  have  repeatedly  been  eeerv  in  the  oeighborbo 
the  papilla.  At  later  perloda  welU marked  optic  atrop 
frequently  oi>served. 

I*rognonJi. — If,  in  the  beginning,  the  defect  of  vigioti  be  ra 
amblyopia  and  not  complete  blindness,  hopes  may  be  eateil 
of  marked  improvement  or  of  ct>t»plete  recovery.  But  M' 
has  seen  slight  aniblyopia  pass  into  permaneDt  amaurosia. 

Hemorrhages  from  the  stomach  are  those  which  are  foil 
by  the  mo»t  complete  and  permanent  blindness,  while  u\ 
hemorrhages  are  more  commonly  followed  by  leas  aerioud  de 
of  bUndne^. 

The  Treatiixent  muijt  consist  of  internal  rernediea  caleulal 
correct  the  general  aiuiemia,  such  as  iron,  beef  tea  and  niea 
tratits,  wine,  etc.  Strychnine  hy[MHlermically,  to  stiiuulat 
ucfve,  raay  be  employed. 


CHAPTER  XVII. 

AMBLYOPIA    AND    AMAUROSIS*^    DUE    TO    CEN- 
TRAL AND  OTHER  CAUSES, 

Hemianopsia  (ly/tcffof,  half;  a,  priv,;  <oil\  iht  eye), — This  term 
implies  a  loss  of  sight  in  one-half  of  the  field  of  vision,  usually 
of  each  eye,  consequent  upon  a  lesion  at  the  centre  of  vision,  at 
the  chiafima,  or  at  some  point  in  the  course  of  the  visual  fihrea 
between  these  two  places.  It  is  not  used  for  cases  in  which  one- 
half  of  the  field  is  tost,  o>viug  to  disease  within  the  eye  itself. 


Fio.  12; 


Fio.  128. 


Flo.  129. 


The  line  dividing  the  beeiu^  from  the  blind  half  passes  ver- 
tically down  the  centre  of  the  field,  a^  in  Fig.  127.  Sometimes 
this  line  lies  a  little  to  one  side  of  the  centre  of  the  field,  so  as 
to  admit  of  the  hitter  being  included  in  the  seeing  part,  as  in 
Fig.  128  ;  and  sometimes — although  in  other  respects  the  divid- 

^  These  ienss  have  been  handed  down  to  ns  from  the  old  writers. 
Amblyopia  (fV,?/aV,  hlwU  \  «Jv'',  '*«  fy*)  <*  oowadftjs  osually  eiii|>loy«d  lo 
Hignify  defective  viiion  due  to  disease  or  functional  disturbance  of  the 
retina,  optic  nerve,  or  visual  oentrei  but  with  healihj  ophihalrooacopic 
appearanceB,  or  with  li^ns  only  of  optic  atrophy.  Amattrosis  ((>/'/nyi4>f, 
dark)  means  total  loss  of  sight,  with  similar  ophthalmoscopic  appear* 
ances.  Yet  the  use  of  these  terms  will  be  foaad  sometimea  to  exceed 
the  definitions  here  stated. 
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log  line  lies  io  the  centre  of  the  field — the  fixatiou  ])oiiit  is  cir- 
cumvented by  it,  80  aa  to  leave  tliat  point  free,  as  in  Fig.  129  ; 
and,  probably,  this  is  the  inost  common  arrangement.  This  sub- 
ject will  be  further  discussed  on  p,4lO.  Again,  although  rarely, 
the  dividing  line  may  have  an  oblique  direction,  as  in  Fig.  130. 
It  is  probable  that  such  a  field  as  Fig.  130  is  due  to  some 
peculiar  arrangement  in  the  decussation  of  the  nerve  fibres  in 
ihe  individual  case.  Furthermore,  cases  occur  which  are  prop- 
erly regarded  as  hemianopsia,  and  yet  in  which  only  a  sector  of 
one  side  of  the  field  is  wanting,  as  in  Fig.  131.  Figs.  127,  128, 
129,  and  130  would  be  called  complete  bemianojisia,  while  Fig. 
131  would  be  termed  incomplete,  or  partial,  hemianopsia.  Finally, 
if  all  three  visual  perceptions  be  lost,  the  hemianopsia  is  called 
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absolute ;  but  if  only  one  (color)  or  two  (color  and  form)  be 
wanting  in  the  defective  part  of  the  field,  it  is  termed  relative 
hemianopsia.  The  vast  majority  of  cases  of  hemiano^x^^ia  are 
ftbsrdute. 

Homonymous  Hemianopsia  is  the  most  frequent  form,  lo  it 
the  corresponding  half — the  right  half  or  the  left  half — of  the 
field  of  each  eye  is  wanting,  as  in  Fig.  132,  in  which  the  leftside 
of  thtj  fiehis,  from  the  patient's  point  of  view,  is  blind,  implying 
a  loss  of  function  in  the  right  half  oi'  each  retina. 

Temporal  Hemianopsia  is  loss  of  vision  in  the  outar  side  of 
each  field,  in  consequence  of  loss  of  {:)ower  in  the  median  half 
of  each  retina  (Fig.  133).  It  is  by  no  means  so  common  as  tbe 
bomonymous  form. 

SupcHur  or   Tttfirior   HtrniiLncipsiai  also  called  Altitudinal 
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Lemintu)]>»ia,  iti  which  the  upper  or  lower  hall  ol  tlie  tieJd  is 
hlind,  is  very  rare,  uu<l  it  l^  doubtful  whether  Niu*al  Hemian- 
upsia  has  really  been  observed,  although  it  has  been  (iescribed, 
lu  the  latter,  the  inner  side  of  the  field  of  one  eye  only  is  lost, 
owing  to  defective  function  of  the  temporary  side  of  the  retina* 
II   will  l>e  convenient  here  to  set  forth  the  prevailing  views 

Flo.  1R2. 


-as  to  The  Arrangement  of  (lie  i\*rtical  VUnal  Ctitfn'j*^  tJieir 
Relations  io  the  Rrtina,  and  the  Covr»e  of  the  Optic  Fibrcj*  between 
thenr  two  point-'*. 

Patliological  anatomy  leaves  little  dunht  but  that  in  man 
the  visual  centre  is  situated  in  the  occipital  lobe,  rather  than 
iu   the   angular   gyrus   or   elsewhere ;    and   the   evidence  ^oe« 

Fio.  133. 

to  show  that  the  absolute  optical  centre  chiefly  occupies  the 
cortex  of  the  ciiiieus  and  of  the  superior  occipital  convolution, 
and  also,  especially  in  respect  of  the  color-sense,  the  posterior 
part  of  the  superior  and  inferior  occipito-temporal  convolutions. 
It  is  universally  recognized  that  the  nerve  fibres  from  the 
horoonymoufi  half  of  eacli  retina,  f\  n.,  the  ten»poral  half  of  the 
as 
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represents,   in  leaions  nt'  the  tract   t*2)  or  of  the   chia^tun  (J 
the   Hxation    p»iint    would   always   be  apare«l ;    antl.    aceordinj 
to  the  theory   illuatrated   by  Fig.    135,  a   lesion  either   at 
tract  or  at  the  chiasnm  would  always  caua^  the  dividing  Hfiel 
to  pass  through  the  fixatimi  [joint.     It  happens,  however,  ihalj 
with   le^iniKH   at   either   of    the^te  situations,   the   dividing    li; 
aometiines  passes  through  the  fixation  point  and  sometimea 
Olio  side   of  it.     (.Consequently,    I    do    not   think   we   have    yet' 
solved  the  problem  of  the  nervous  supply  of  the  macula  lutea. 

The  Loaifizatum  of  the  Letion  in  (hfien  of  Hetnianopn6  b  & 
subject  of  interest,  and,  in  view  of  the  advances  made  within 
recent  yeur^s  in  cerebral  surgery,  it  is  of  great  practical  im- 
portance. 

Temporal  Hemianopsia  (Fig.  133}  is  in  all  cases  due  to  a 
lesion  6o  situiited  at  the  chiasiua  as  to  involve  the  fasciculus 
cniciatus  from  each  eye.  In  very  many  cases  of  teaipural 
hemianopsia  the  other  side  of  the  field  is  somewhat  involved, 
owing  to  the  lesion  implicating  some  of  the  fibres  of  the  neigh- 
boring fasciculi  lateralcs. 

lu  Altitudinal  Hemianopsia  the  lesion  must  also  he  at  the 
cliia<!ma,  encroaching  on  it  from  above  or  below. 

In  Nasal  Hemianopsia,  too,  the  le«ion  must  be  at  the 
chiasma,  and  must  be  so  situated  in  its  outer  angle  as  lo 
itiTolve  only  the  fasciculus  lateralis  of  the  affected  eye.  The 
occurrence  of  binocular  nasal  hemianopsia  is  evidently  almost 
impoasilde,  implying,  as  it  does,  symmetrical  lesion  of  (be 
fasciculus  lateralis  of  each  tract. 

In  Homonymous  Hemianopsia — the  commonest  form  of 
symptom — localization  of  the  legion  is  a  more  difficult  matter 
than  in  any  of  the  other  forms;  for  here  the  disease  cannot  be 
situated  at  the  chiasma,  but  may  be  in  the  optic  tract,  or  in  the 
visual  centre,  or  anywhere  in  the  lengthened  course  of  the  fibres 
which  connect  these  two  parts. 

Can  we  distinguish  a  complete  and  absolute  hemianopsia,  due 
to  a  lesion  confined  to  the  occipital  lobe,  from  a  similar  defect  in 
the  Beld,  due  to  a  lesion  in  the  optic  radiations,  internal  capsul6» 
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—of  each  retina  being  innervated  from  each  heniigpbere,  there  ia 
an  overlapping,  as  it  is  called,  uf  riervtuis  s^ujjpiy  tit  these  retinal 
regions.  Consequently,  if  there  be  a  lesion  at  the  centre  for 
vision  in  one  occipilal  lobe,  the  centre  for  vision  in  the  other 
occipital  lobe  being  aound,  the  functions  of  the  whole  of  each 
macula — or  even  of  naore  than  this,  of  the  defective  side  of  each 
retina— will  be  preserved.  Cases  where,  occasionally,  in  cortical 
lesions,  the  line  of  demarcation  in  the  field  does  go  through  the 
fixation  point,  would  be  accounted  for,  under  this  theory,  by  ao 
individual  variation  in  the  supply  of  the  macuLne,  which,  in  these 
instances,  would  be  similar  to  that  of  the  remainder  of  the 
retinae. 

According  to  the  other  theory,  illustrated  by  Fig.  135,  the 
macular  region  of  the  retina  is  invariably  supplied  on  the  same 
plan  as  the  rest  of  the  retina,  i,  />,,  each  side  of  it  from  the 
corresponding  aide  of  the  brain.  In  order,  then,  to  explain 
why  it  is  that  in  some  cortical  le&ions  the  line  of  demarcation 
passes  through  the  fixation  point  in  the  field,  while  in  others  it 
lieviates  toward  the  blind  side,  the  supporters  of  this  view  state 
that  the  cortical  centre  for  the  macular  region  I§  more  richly 
supplied  with  blood-vesaels  than  the  rest  of  the  visual  centre, 
as  is  the  macula  lutea  itself  in  relation  to  the  rest  of  the  retina. 
Hence^  when  the  lesion  is  an  embolism,  or  thrombosis,  of  the 
veeaela  supplying  that  part  of  the  brain,  this  special  region,  by 
reason  of  abundant  anastomoses,  preserves  its  functions,  and 
then  fields  as  in  Fig.  132  are  produced.  But,  if  the  lei^iou  be 
u  hemorrhage,  the  macular  region  of  the  cortex  would  be  apt 
to  be  involved  in  the  lesion  with  the  rest  of  the  visual  centre, 
and  loss  of  function  in  the  corresponding  half  of  the  macula 
lutea,  with  the  line  of  demarcation  passing  through  the  fixation 
point,  results. 

But  any  such  theory,  to  be  satisfactory,  must  be  capable  of 
explaining  the  phenomenon  in  question*  not  only  when  the 
leeion  is  in  the  cortex,  but  also  where  the  hemianopsia  is 
caused  by  a  lesion  in  the  tract  or  ehiasma.  Yet  an  examina- 
tion of  Fig.   134    will   show    that,  according   to  the  theory  it 


414 


DISEASES   OF   THK    EYE. 


Again,  the  form-sense  may  be  lost  in  the  half  field  along  with 
the  color-sense,  while  only  the  light-sense  ia  retained.  Such 
cases  are  hardly  leas  rare  than  the  loss  of  the  color-sense  alone. 
Furthermore,  cases  of  hemianopsia  are  on  record  in  which^  in 
part  of  the  detect,  both  the  color  and  form-senses  were  absent, 
but  the  light-sense  present,  while  in  the  remainder  of  the  defect 
all  three  visual  perceptions  were  lost. 

Heniian<jpsia  from  a  lesion  in  the  optic  radiations  will  oflen  be 
indistinguishable  from  the  same  symptom  due  to  a  cortical 
lesion.  The  defect  may  be  incomplete,  as  the  le^itin  may  impli- 
cate only  some  of  the  ratliatiug  fibres  ;  or  it  may  be  complete  if 
they  are  all  involved.  Pronounced  distant  symptomB,  auch  as 
hemiplegia,  hemiana^thesia,  ptosis,  and  so  on,  are  more  apt  to  be 
caused  by  a  lesion  here  than  in  the  cortex. 

A  lesion  in  the  posterior  third  of  the  posterior  limb  of  the 
internal  capsule — the  sensory  crossway^ — is  likely  Uj  produce 
complete  hemianopsia,  because  the  nerve  fibres  are  here  col- 
lected together  in  a  small  space.  Hemiautcsthesia  will  be  pree> 
ent  as  an  accompanying  direct  is^ymptom;  and  also,  sometimes, 
loss  of  the  other  special  senses  on  the  opposite  side  from  the 
lesion ;  and,  should  the  disease  extend  forward  to  the  anterior 
part  of  the  posterior  limb,  hemiplegia  will  be  added  as  a  direct 
symptom.  Moreover,  if  the  lesion  be  on  the  left  side,  motor 
aphasia  may  be  present,  by  reason  of  the  proximity  of  the 
path  for  speech  on  its  way  to  the  cerebral  peduncle.  I  have 
already  spoken  of  the  combination  of  cortical  hemianopsia  with 
aphaj^ia. 

There  are  a  few  cases  on  record  of  hemianopsia  cau8e<i  by  a 
lesion  in  the  pulvinar.  The  symptoms  in  such  caaea  strongly 
simulate  those  present  in  many  cases  of  cortical  heraianopeia,  so 
ithat  a  ditferential  localisation  as  regards  these  two  positions  may 
be  impossible.  The  hemianopsia  will  be  absolute,  and  probably 
^mplt'ie  ;  hut  lesions  just  in  this  situation  seem  to  be  very  rare. 

Id  hemiaiiopiia  due  to  a  lesion  of  the  optic  tract  the  defect  in 
fiehl  is  usually  complete. 
»e  characteristic  sign  which  enables  us  to  Incaiize  a 
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[  the  optic  tract  from  one  elsewhere  causing  hemianopsia  is  the 

K  hemiopic  pupiL  Illumination  of  the  amaurotic  half  of  the 
JK  retina  alone  prtxluces  no  contraction  of  the  pupils,  or,  at  most — 
owing  to  dispersion  of  the  light  within  the  eye  and  consequent 
excitation  of  the  seeing  part  of  the  retina— a  very  sluggish  one  ; 
because  the  lesion  h  on  the  distal  side  of  the  corpora  quadri- 
gemina^  and,  consequently,  the  impulse  cannot  reach  Meynert's 
fibres  to  be  conducted  to  the  centre  for  the  third  nerve  (see  pp. 
273  and  283). 

It  must  be  stated  that  some  observers  deny  the  occurrence  of 
the  hemiopic  puplL  But^  on  the  other  hand,  many  observers 
have  obtained  the  symptom.  A  great  obstacle  in  observing  it 
lies  in  the  difficulty  of  concentrating  the  light  on  the  blind  ?ide 
of  the  retina,  without  allowing  it  to  fall  on  the  good  side.  It  is 
true  that  if  the  pupil- fibres  in  the  optic  nerve  run  as  Bechterew 
thinks  they  do  Cp.  274),  the  hemiopic  pupil  could  not  occur. 

Lesions  of  the  optic  tract  are,  of  course,  apt  to  implicate  the 
cruB  cerebri,  but  do  not  necessarily  do  so;  and  then  we  would 
have  hemiplegia  f>f  the  opposite  *'i<le  of  the  body  associated  with 
the  hemianopsia.  Leber  has  pointed  nut  that  atrophy  of  the 
optic  nerve  is  likely  to  make  its  appearance,  and  at  an  early 
stage  of  the  case,  in  lesions  of  the  tract. 

The  Fonns  of  Disemed  I^ort'Htf  which  are  found  in  cases  of 
hemianopsia  are  :  Hemorrhage,  soAening,  tumor,  abscess,  occa- 
sionally chronic  inflammatory  processes,  and,  sometimes — with 
the  lesion  in  the  occipital  lobe — trauma. 

Tht'  Ophthahm^scoptc  Appearanceis,  as  a  rule,  are  normal.  But, 
when  the  lesion  is  of  such  a  nature  as  to  produce  it,  optic  neuritis 
may  be  present.  With  temporal  hemianopsia  optic  atrophy  is 
not  uncommon. 

The  PtoijnosU  for  recovery  of  vision  in  the  defective  half  of 
the  field  de|>ends,  of  course,  upon  the  nature  of  the  lesion ;  but 
recovery  does  not  usually  take  place,  especially  in  the  most  com- 
mon class  of  rnse'8 — thn.ep,  nnrnely,  which  are  due  to  cerebral 
apoplexy. 
Alexia  (a,pnv.;  U^i^,  iipeccJi},(yT  Word-Blindness,  is  the  term 
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given  by  KuHsroauI  to  an  inability  to  understand  written  or 
printed  characters,  although  they,  and  other  small  objects,  cam 
be  distinctly  seen.  The  patient  can  express  his  ideas  in  wfiting,| 
or  write  from  dictatioD,  yet  cannot  understand  what  he  baii  just] 
written >  He  does  understand  the  lueauiDg  of  spoken  words  and 
the  use  of  all  object*  around  him.  The  condition  has  been  occa- 
sionatly  complicated  with  hemiano|>sia.*  In  those  cases  where 
an  autopsy  was  obtained,  the  lesion  was  found  in  the  inferior 
parietal  lobule  of  the  left  hemisphere,  or  extending  frona  it  into 
the  temporal  region  or  into  the  angular  gyrus  and  occipital 
lobule. t 

Dyslexia. — ^This  symptom  was  first  described  by  Berlin.J  In 
u  wide  sense,  it  belongs  to  the  aphasic  group.  It  consists  in  m 
want  of  power  on  the  patient's  part  to  read  more  than  a  very  few 
— four  or  five — words  consecutively,  either  aloud  or  to  himself. 
The  difficulty  h  not  caused  by  diruDess  of  sight  nor  by  pain  In 
the  eye  or  head,  but  simply  by  an  unconquerable  feeling  of  dis- 
like or  disgust*  due  to  the  mental  efTorL  After  a  few  words, 
which  can  be  well  understood,  have  been  read,  the  bfwk  is  pushed 
away  and  the  head  drawn  backward  and  turned  aside;  and 
then,  in  a  moment  or  two,  the  patient  may  be  tempted  to  repeat 
the  ertart,  but  with  the  same  result  after  a  very  few  words  have 
been  read.  The  symptom  comes  on  sutldi^nly,  and  has  been 
usually  the  first  sign  of  the  presence  nf  cerebral  disea.«e- 
Although,  in  most  of  the  cases,  the  dyslexia  disappenre<l  in  the 
course  of  a  few  weeks,  either  permanently  or  to  recur  later  on, 
yet  other  symptoms  soon  followed  its  first  onset,  such  as  head- 
ache, giddiness,  aphasia,  hemianopsia,  paralysis  of  the  tongue, 
bemianieathesta,  hemiplegia,  twitching  of  Uie  facial  muscles,  etc 


*  Charcot  in  Gaz.  dfs.  ffdp.,  Mai,  1883. 

t  Ferrier,  ♦*Fuuctions  of  the  Brain,"  2d  ed.,  p.  454  j  Allen  Stair, 
iJratn,  July,  181^9,  p.  82. 

I  Arckh  filr  Ptychlatrie  uml  \trvtn  iLrankhdtrth  toI,  «v.  p.  27tttailil 
ID  bis  Mooogmph,  *'  Kinc  beaonderc  Art.  drtr  Worlblindbeit  <Dy»l«xi«)" 
(Wiaabaden.  1H87). 
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Beven  or  eight  cases  are  on  record,  and  all  have  ended  fatally. 
The  lesiou  waa  aituated,  in  all  but  one  of  those  cases  where  an 
autopsy  was  oblaitied,  in  the  neighborhood  of  liroca'tj  lobe.  In 
one  case  the  left  heniisphere  was  noriiinl,  while  the  right  hemi- 
sphere wag  extensively  di^euseil. 

Soul-Blindness,  PsycMcal-filmdness,  or  Mind-Bluidness  k  a' 
symptom  first  observed  by  Muuk  *  in  his  experiments  upon 
animal*.  It  consisla  iu  the  loas  of  power  of  recognizing  objects, 
while  the  power  of  seeing  them  continue*.  A  whip  is  seen  by 
the  animal^  but  inspires  no  terror ;  a  tempting  morsel  is  seen, 
but  excites  no  desire.  The  symptom  was  caused  by  destruction 
of  a  region  situated  chiefly  in  the  |>o8terior  division  of  the  second 
external  convolution  of  the  dogs  brain,  Ferrier  seems  f  dis- 
inclined to  accept  Munk*s  experiments.  The  symptom,  however, 
has  been  observed  in  man  under  certain  diseased  states,  e,g.,  after 
apoplectic  seizures  and  In  progressive  paralysis.  8oine  authors 
localize  the  centre  for  visual  memory  in  the  angular  gyrus,  while 
others  take  it  for  the  whole  of  the  occipital  lobe,  except  the 
ctineus  an<l  its  neighborhood. 

Congenital  Amblyopia. — This  condition  ia  not  very  uncommon. 
Ophthalmoiogii^ts,  in  the  course  of  their  practice,  come  across 
people  in  whom  the  vision  of  both  eyes  is  below  the  normal 
staiiilard,  even  with  perfect  correction  of  any  error  in  refraction, 
and  who  declare  that  they  never  have  seen  better  and  that  their 
sight  is  not  getting  worse.  8til]  more  common  is  a  congenital 
amblyopia  in  one  eye.  As  a  rule,  tbe  field  of  vision  and  the 
color-vision  are  normal,  but  cases  are  seen  iu  which  there  is 
eoutractiiiD  of  the  field  with  defective  color-sight. 

The  Oph  fh  n  hn  o.tcap  Ic  Appen  ran  ccs  a  re  n  or  m  a  1 . 

Reflex  Amblyopia  is  said  to  have  been  observed »  and  chiefly 
in  connection  with  irritation  of  the  fifth  pair,  especially  ita 
dental  branchea;  but  I  have  not  seen  these  cases  and  I  am 
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•  "Zur  Fhysiologie  der  Grosshiriirinde,**  Archir  f,  Anal^  umi  Phyn 
jot.,  v  and  vi,  |»p.  102  and  547. 
t  **Thi?  Functions  of  ihf  Bruin,"  'Jd  cd..  p.  ->»8. 
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rather  skeptical  as  to  their  occurrence.  Curious  niolar  teeth  are 
reputed  to  be  il^  frequent  cause,  usually  with  severe  toothache, 
but  sometimes  without  it.  The  defect  of  vision  may  be  confined 
to  the  aide  of  the  cariouB  tooth,  and  is  nearly  always  most 
marked  on  that  side.  It  is  said  that  it  may  be  uf  extreme 
degree,  vis^ion  hein|^  reduced  even  to  the  merest  j>erception  i>f 
light. 

More  generally  recognized  than  amblyopia,  as  the  result  of 
toothache,  ape;  HyperoBsthesia  of  the  retina,  photophobia,  sub- 
jeclive  sensaiioDs  of  light,  aoti  diminution  in  the  amplitude  of 
accommodation. 

All  these  symptoms,  even  amblyopia  of  the  severest  type, 
dis**ippear  when  the  dental  uttectioii  is  relieved. 

Many  cases  are  on  record  in  which  wounds  of  the  supraorbital 
nerve  were  looked  on  as  the  cause  of  amblyopia  or  of  amaurosis, 
but  it  is  by  no  means  certain  that  an  ophthalmnscopic  exaroion- 
lion  would  not  have  afforded  another  explanation  ID  many  of 
the^e  cases.  Yet,  even  nowadays,  many  hold  that  wounds  of  the 
supraorbital  region  can  produce  amblynpia,  as  cases  are  Baid  Uy 
have  been  cured  by  division  of  the  nervu  involved  in  a  cicatrix 
that  was  tender  on  prfs>ure. 

Sympathetic  Irritation  (p.  t26lj  is  to  be  included  under  ihis 
heading.  It  is  seen  in  the  sound  eye  in  some  cases  of  cyclitls,  and 
must  not  be  confounded  with  synipnthettc  ophthalmitis,  which 
comes  about  in  quite  a  different  way.  Its  gymptonis  are: 
Diminution  of  the  amplitude  of  accommodation,  asthenopia,  hy- 
|ioriu!<theisin  of  the  retina,  lachrymation,  and  subjective  appear* 
ances  of  light. 

Removal  of  the  first  eye,  if  otherwise  indicated*  always  re- 
lieves sympathetic  irritation  ;  but  where  this  is  not  admissible 
the  dark  room,  atropine,  dry  cupping  at  the  temple,  with  bro- 
mide of  potassium  internally,  may  be  employed. 

Th«  Ophtfialmojfimpic  Appearanfts  in  reflex  amblyopia  are  nur- 
luai. 

BjBterical  Amblyopia,— In  hysterical  individuals  amblyopb 

ftumetimvM  •it*t'n,  rithrr  as  tht*  only  symptom  or  in  comblnatinn 
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with  others.  It  takes  various  forms,  e,  g.y  ctiraplete  blindness, 
even  to  loss  of  perception  of  light;  defective  central  vision,  with 
concentric  contraction  of  the  field, or  with  segmental  peripheral 
defects  ill  the  latter,  or  as  central  scotoma.  The  color  virion  is 
often  affected. 

The  OphdialmoMcopf^  Appearances  are  normal  and  the  Proff- 
nosiH  good. 

Treainient  must  be  directed  to  the  general  aystena. 

Nyctalopia  {  Nighl-BIiudness). — This  is  a  well- recognized 
8ympt<»m  of  the  disease  known  us  Retinitis  Pigmentosa  (p.  373). 
I  have  recorded*  an  instance  of  congenital  night-blindness  in 
five  members  of  a  family  of  ten  children,  without  ophthalmo- 
scopic signs,  and  Richterj  quoted  by  Lawrence,  observed  a  simi- 
lar iustauce.  But  the  condition  of  which  I  have  here  to  speak 
is  Acute,  or  Idlopflthic,  Night-Blindness. 

The  patients  can  see  well  iu  good  daylight,  but  of  a  very  dull 
day,  or  in  the  dusk  of  evening,  or  by  indifferent  artificial  light, 
their  vision  sinks  very  much  more  than  that  of  persons  with 
normal  eye^j.  They  are  then  unable  to  see  small  objects,  which 
are  quite  plain  to  other  people,  and,  in  a  still  worse  light,  they 
fail  even  to  recognize  large  objects  visible  to  every  one  else. 
This  peculiar  visual  defect  is  due  to  imperfect  adaptation  power 
of  the  retina,  and  not  to  defective  light-sensc,  as  is  sometimes 
stated. 

Conjunctivitis  and  xerosis  of  the  conjunctiva  are  often  present 
in  acute  nyctah)pia  (p.  115).  Some  observers  have  found  mi- 
crococci and  bacilli  in  the  conjunctiva  in  these  cases,  and  have 
regarded  these  organisms  as  the  cause  of  the  conjunctival  affec- 
tion. It  seems  now  more  probable  that  they  are  merely  sec«>nd- 
ary  tu  the  xert:>si8. 

The  connection  between  nyctalopia  and  xerosis  conjunctiva* 
remains  to  be  explained,  but  it  is  likely  that  they  are  both  re- 
sults of  the  one  cause. 

Acute    nyctalopia    is    often    the    result   of    long  o<mtinued 
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mimemi  cMwiNff  n  prmectiao  fioa  l%bt, — in  short,  in 
dBfktnm  fi^  ■  time, — ftnd  then  gndojd  reiiini  to  ordiimrT 

ijlif bl ;  while  the  f  jftem  if  to  be  itraigthcaMd  hr  careful  die- 
'tiinr  And  iii table  tonic  medidoo. 

TTnmic  Amblyopia. — ^Tbb  it  maaH  eommooU  seen  in  ooonee* 
ion  with   ihe  opphritis  of  pregnuiej  aod  acarktsiia^  but  tatLw 
\f  Id  any  ca^e  of  anrmie  pottontog.    The  blindoeaa  Is  usu- 
ally absolute,  and  may  edme  on  toddeoly,  ar  with  a  short  pre- 
vioiM  ttage  of  dimnf>8  of  virion. 

The  OphththufMr^jnc  Apjtraranf^i  are  negative. 

TfMhmut  can  only  be  directed  to  the  general  coDdiiioii. 

Thr  l*royn(i«ia  for  vigion  \b  good,  a«  it  always  recovers  if  t 
(>ati(*iit'A  lili'  Iw  i»pttnd. 

SnoW'Bliodneis.— Exposure  of  the  unprotected  eyes  for  a 
leii(gLl]  of  lirnt^  ta  the  glare  from  an  extensive  surface  of  snoiK 
pnnhK^ei^  dininess  of  flight,  which  may  amount  to  almoet  ooin< 
pli*te  hlindiieim,  but  which  uanally  passes  off  again  aa  soon  as 
reginnu  fnni  of  ■nnw  are  reached.  One  or  two  instances  have 
been  roe<»rded  in  which  the  affection  continued  some  days 
lifter  iIk'  I'lfpoHuru  nn'l  then  underwent  recovery. 

Protended  Amaurotis. — ^Malingcrers  rarely  pretend  total 
bliriilnrM  <if  bolh  eyen,  and  such  casefl  can  often  only  be 
ili'ict'fiMl  \\y  rnnHnnl  ohservatloa  of  their  actions, 

PrcBi'tice  of  pupill»ry  rellex  h  no  proof  that  the  patient  sees, 
for  this  would  be  qui  to  compatible  with  a  cortical  lesion  causing 
total  li>fM  of  ajjjbt  (p.  t!H4). 

Th»'  critM^oil  diplopia  test  imU  infm)  may  be  employed  in 
iheM  oaie«,  lu,  if  both  -eye*  see,  the  one  with  the  prism  will 
rt»tat«*  iiiwunt  fnr  tht>  Mxkv  of  .nin^li*  visiiui,  while  if  both  eyes 
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be  blind,  ol  course  nu  siicli  iintlimi  will  take  place.  Again,  if" 
ihe  maliDgerer's  own  hand  bt  placet!  in  various  positions,  and  (le 
be  asked  to  look  ul  tt,  he  will,  in  all  prubability,  look  in  some 
other  direction  ;  whereas,  a  tnily  blind  man  usually  makes  a 
fair  attempt  at  directing  his  eyej?  toward  his  uwn  hand. 

Pretended  monocular  amaiiroais  can  generally  be  detected  by 
The  Diplopia  Te«t.  If  ihe  inaruigerer  be  made  to  lr>ok>  with 
both  eyes  open,  at  a  lighted  car)dle  placed  some  feet  ofl',  while  a 
prism  with  its  base  downward  is  held  before  the  adniittetily 
g(M:»d  eye,  he  will  j*ay  he  sees  two  image*  of  the  light,  one  uver 
the  other.  Were  he  blind  of  one  eye,  he  would  not  see  two 
image-s. 

^Vjiother  method — The  Crosse<l  Diplopia  Test — consists  in 
holding  a  prism  of  some  lO**  or  12'^  with  its  base  outward  before 
the  pretended  blind  eye  ;  when,  if  be  sees,  it  will  make  a  rotation 
inward  for  the  sake  of  single  vision,  an  cfTort  wliich  a  blind  eye 
would  not  make. 

Alfred  Graefe's  Method.~In  this  test  the  pretended  blind  eye 
is  covered  with  the  surgeon's  hand  from  behind  the  patient, 
while  with  the  other  hand  a  prism  (about  10*^)  is  held  base 
down  before  the  gowi  eye»  so  that  its  edge  may  pa^  horizontally 
across  the  centre  of  the  pupil.  Monocular  double  vision  results, 
as  the  rays  pass  tlirough  the  upper  part  of  the  pupil  normally, 
while  through  the  lower  part  of  it  they  are  refracted  downward 
by  the  prism.  The  double  images  stand  over  each  other.  If 
now  the  hand  which  excludes  the  pretenrled  blind  eye  be  rap- 
idljj;  removed,  while  at  the  same  moment  the  prism  is  moved 
upward,  so  that  the  entire  pupil  is  covered  by  it,  a  malingerer 
will  still  see  double  images  standing  one  over  the  other,  for  now 
the  diplopia  must  be  binocular 

Harlan^s  Test^  consists  in  placing  a  trial  frame  on  the  patienl'i 
nose  with  a  very  high  -|  Icna — say  -{-14  D— fjppnsite  the  good 
eye,  by  which  means  it  is  excluded  iVom  distant  vision,  and  a 
plane  glass^r  a  0.25  D  convex  or  concave  lens*  which,  of  coarse. 


•  Tram,  Amer.  Ophthai,  5<n;.,  vol.  iil,  p»  400. 
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would  noL  miiterially  interfere  with  its  difjiaut  vwiuu — opijusite  the 
pretenJed  bliud  eye.  The  patienl  then,  believing  there  is  much 
the  same  kind  of  glass  before  each  eye,  will  read  the  testlypea, 
and  if  it  be  now  desired  to  ex[K>se  the  deception^  the  pretended 
blind  eye  is  excluded  from  sight,  and  the  malingerer  will  then  be 
unable  to  read  the  test-typos. 

Snellen's  Colored  Type*  may  aUu  be  used  for  this  purpose. 
These  types  are  printed  in  green  and  red.  If  a  person  be  really 
blind  of  one  eye  he  will,  of  course,  see  both  the  green  and  the 
red  letters  with  the  good  eye.  But  if  a  gre«n  glass  be  held  be- 
fore the  good  eye  the  rays  trora  the  red  letters  will  be  excluded 
and  be  will  now  only  see  the  green  letters,  or  with  a  red  glass 
the  red  letters  alone  will  be  seen.  A  malingerer  may  be  detected 
by  holding  before  bis  admittedly  good  eye  a  green  glass,  and  if 
he  now  still  see  the  red  letters  it  must  be  that  he  doee  so  with  the 
so-called  blind  eye. 

It  is  well  to  have  this  variety  of  tests  in  order  that  they  may 
be  used  to  corroborate  each  other. 

Erythropsia  U/>"^'/"'^^  '''^^ — Tied  Vision).  A  large  number  of 
cases  of  thid  remarkable  affecLion  are  on  record  ;  indeed,  it  will 
have  come  under  the  notice  of  nearly  every  ophthalmic  surgeon 
of  any  experience.  Two-thirds  of  the  cases  have  been  subjects 
of  successful  cataract  operations,  whilst  the  remainder  have  poa- 
stesed  normal  eyes.  In  some  cases  the  red  vision  remains  only  a 
few  minutes  and  does  not  again  return;  whilst  in  others  it  ap- 
pears every  day  for  a  short  time,  for  weeks  or  months ;  and, 
again,  in  others  it  continues  for  several  days  and  then  disappears 
for  good,  or  recurs  at  intervals.  In  the  aphakic  cases  it  does 
not  usually  appear  for  weeks  or  months  after  the  removal  of  the 
cataract,  and,  in  one  case,  the  interval  was  two  years.  During 
the  attacks  the  patients  see  all  objects  of  a  deep  red  color,  and 
Dccasionally  of  a  purple  or  violet  hue.  In  no  instance  is  the 
aeuteuesfi  of  vision  affected,  either  during  or  after  the  attacks. 

A  satisfactory  explanation  for  the  affection  has  not  yet  bean 

offered.    It  seems  probable  that  it  is  due  to  over-ex ci cation  of 

-*iiual  nervous  apparatus — some  believe  of  the  visual  centre. 
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»tliers  of  the  retina— aet  agoing  by  exposure  of  the  retina  lu 
;roug  light,  along  with  other  favoring  circumstances,  especiwlly 
general  over-excitemeut  of  the  body  or  mind.  More  than  this 
cannot  at  present  be  said.  Why  aphakic  eyes  should  be  so  much 
more  liable  to  erythropsia  than  eyes  which  possess  their  crystal- 
line Ieui*e3  is  an  enigma. 

Trealment  seems  to  have  but  little  ettecL  Protection  of  the 
eyes  from  light  has  not  been  of  use.  Bromide  of  potassium  in- 
ternally seems  to  have  done  some  good  in  those  cases  where  it 
was  tried. 


CHAPTER  XVin, 


THE  MOTIONS  OP  THE  EYEBALLS  AND 
THEIR  DERANGEMENTS. 

le  eyeball  moves  rouiirl  a  point  ou  its  an tero- posterior  axis 
isted  (in  the  emmetropic  eye)  14  millimetres  behind  the  cor- 
nea and  10  milHmetreB  in  froiit  of  the  posterior  surface  of  the 
sclerotic.  Its  motions  are  effected  by  means  of  the  six  orbital 
muscles,  arranged  in  three  pairs,  each  pair  consisting  of  two  an- 
tagonistic muacles  ;  thus,  the  rectus  iuternus  and  rectus  extern  us 
are  antagonistic,  the  former  rotating  the  eye  inward  and  the 
latter  rotating  it  outward.  The  two  remaining  pairs  are  the 
recti  superior  and  inferior,  and  the  obliqui  superior  and 
inferior. 

The  l*rimarxj  Poniwn  of  iftc  Eyeball  is  that  one  in  which,  the 
bead  being  held  erect,  the  gaze  is  directed  straight  forward  in  the 
horizontal  plane.  Thin  Is  the  starting-point  from  which  the 
actions  of  the  muscles  are  considered. 

The  Redm  Extemm  and  Rectm  Iniemm,  lying  from  tlieir 
origin  to  their  insertion  in  a  plane  which  corresponds  with  that 
of  the  horizontal  plane  of  the  eyeball,  move  the  latter  on  its 
perpendicular  axis  directly  inward  and  outward,  and  have  no 
other  action. 

The  plane  of  The  Red.\is  Superior  and  Reclu*  Inftrior  doea  not 
quite  correspond  with  the  vertical  plane  of  the  eyeball,  and  con- 
sequently the  axis  on  which  they  rotate  the  globe  is  not  its  hoH- 
zontwl  axis,  but  one  which,  pa-^sing  from  within  and  before, 
backward  and  outward,  forms  with  the  antero*poaterior  axis  an 
angle  of  70^  (Fig.  137).  While,  then,  their  action  is  niainly  to 
rotate  th(^  eyeball  upward  and  downward,  these  njusciea  rotate 
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EXPLANATION  OF  COLORED  FIGURE  (A)  lU. 


Fig  (A)  134. — Diagram  of  Couwe  of  Optic  Fibres  with  the  centres  for 
the  Three  Visual  Perceptione,  and  Relations  to  Fields  of  Vision  to  illus- 
trate one  theory  of  the  Macular  Supply;  according  to  which,  each 
macula  lutea  is  innervated  from  each  hemisphere. 

R.F.,  Right  field  of  vision  ;  L.F.,  Left  field  of  vision  ;  R.E.,  Right  eye 
(retina);  L.  E  ,  Left,  eye  (retina);  ML  and  Ml  ,  Macula  lutea;  O.N, 
and  O.N.f  Optic  nerves;  CA.,  Chiasma ;  TV.  and  TV.,  Optic  tracts; 
R.C  C.  and  L  C. C  .  Right  and  left  cortical  centres ;  M  and  M.^  Macular 
fibres;  P.  and  P.,  Peripheral  fibres;  Z, /,  c.  and  Z,/,  c.  Centres  for  the 
three  visual  perceptions — light  (Z),  form  (/),  and  color  (c) — arranged  in 
layers. 

1.  Lesion  of  right  cortical  centre  =  left  homonymous  hemianopsia, 
with  the  line  of  demarcation  passing  round  the  fixation  point,  owing  to 
overlapping  of  supply  to  the  macula  from  the  opposite  hemisphere. 

2.  Lesion  of  the  right  tract  =  lefc  homonymous  hemianopsia,  with  the 
line  of  demarcation  passing  round  the  fixation  point. 

3.  Lesion  of  the  chiasma  -  temporal  hemianopsia,  with  the  line  of 
demarcation  passing  round  the  fixation  point. 

4.  Lesion  of  the  f^isciculus  lateralis  only  to  the  right  eye,  causing  nai>al 
hemianopsia  in  the  right  field. 
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t  also  sorat»what  iiiwanl.  Moreover,  the  superior  rectus  giving 
to  the  vertical  meri<riaii  of  the  cor- 
nea an  inward  inclination  or  inward 
wheel -motion*  of  the  eye  (vide 
i*7»/ra)»  while  the  inferior  rectus 
give^  thii!)  meridian  an  outward  in« 
clination  or  outward  wheel-motion 
of  the  eye,  the  power  of  these  mus- 
cles over  the  upward  and  downward 
motion;^  U  greatest  when  the  eye  is 
turned  out»  for  then  their  axis  of 
rotation  coincides  most  closely  with 
the  horizontal  axis  o{  the  globe  j 
and  their  influence  over  the  wheel- 
motion  h  greatest  when  the  eye  is 
turned  in,  for  then  their  axis  coin- 
cides roost  closely  with  the  anteroposterior  axis  of  the  globe. 

The  plane  of  The  Oblique  MiMcles 
of  the  eyeball  also  approaches  the 
vertical  plane  of  the  eyeball,  the 
axis  upon  which  they  rotate  the  lat- 
ter passing  from  within  and  behind, 
forward  and  outward,  and  mak- 
ing with  the  antero-p)Btenor  axis 
an  angle  of  35"^  (Fig.  138).  The 
principal   action,  accordingly,  of 

('^H    y^  i    s.^f^  IB    ^^^  oblique  muscles  is  to  incline  the 

^^^    \^?        Lj8v     II    v^'^^*^^^  meridian   of  the  cornea; 
1^^^  J^^^  \IB    ^^^  ^"I**  *^^1W"^  inclines  it  inward 

1^^^  ■■     (wheel-motion  inward),  the  inf.  ol>- 

I      ^^^  f V     lique  inclines  it  outward  (wheel- 

I        ^B"  Mm      motion  outward ).     In  addition  to 

I  ^^^^  Mm        this   action  the  oblicjue  muscles, 

I  ^1^       5r  res|)ectively,   rotate    the    eyeball 

*  In  speaking  of  the  inclioalioa  of  the  vertical  mendian  of  the  cornea, 
it  ii  the  upper  extremity  of  ibis  meridiao  which  is  meant. 
30 
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HpMoiPci,    the     ««ftiia| 

(rtic^  1 40;      Whf^Imoiiofi  to  the  left. 

5^  Wh*^ii  iIm;  *y^  ,j^  |„^^|  1^  the  i^,  41114  A^inni«»^,  the 
ftrUcml  miM\^ti  nf  tma^^^m  lAcliii^  to  tJie  nghl  at  the  »iii« 

1    IV '  '*^   '  * '  ■     Wbi*l-rooibii  to  ifaa  Hgbt. 

f9nim\  m.rUVmu  u(  ea<iH  eye  U  fnclmH  at  the  ^me  nugU  to 
th«  rtgfit.     Wfu.^l-rtiotioii  lu  iU  riglit  ( Fig.  142>, 
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5.  When  the  eyes  are  turned  to  the  right,  and  doiutiward, 
the  vertical  meridian  of 
each  eye  is  inclined  at 
the  &ame  angle  to  the 
left.  Wheel-motion  to 
ihelt-ft  (Fig,  143). 

We  shall  now  con- 
sider which  muscles  are 
called  into  action  when 
an  individual  requires  to  place  his  eye  in  tlie  i*everal  principal 

„       ,M  positions. 

Fin.  1  IK  *  -,         -         ,,  . 

1.  in     Ike     Fnmari/ 

Pm'd'mn  all  the  muscles 
are  at  rest. 

2.  Motion  of  the  eye- 
hall  direct hf  outwnrd  is 
effectetl  by  the  external 
rectus  alone,  and  motion 

directly  inward  by  the  ioterual  rectus  alone. 

3.  Mtitiou  of  the  eye- 
ball dirertltf  upward  and 
directly  dowmmnl  is 
effected  chiefly  by  aid 
of  the  sup.  and  inf, 
recti.  But  these  mus- 
cles, acting  alone,  rotate 
the  eyeball  slightly  in- 
ward, and  give  a  certain  inclination   to  the  vertical  meridian, 

which,  in  this  position, 
sliuuld  be  nprigliL  Con- 
setjuently»  in  roiiition 
of  the  globe  tlirectly 
upward,  the  inf,  ob- 
lique, which  rotates  the 
eye  slightly  outward  (as 
well  as  upward),  and 
inclines  the  vertical  meridian  outward,  must  be  associated  with 
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the  8Up.  rectus  iu  order  to  couoteraet  iu  iheae  particulars  the 
tencleocj  of  ita  aclioQ.  In  roiatiou  of  the  eyeball  directly 
downward,  the  inf.  rectus  must  be  aameiaterl  with  the  sop. 
obiicjue,  which  acts  antagonisticallj  to  this  rectus  in  respect  of 
rutalioii  inward,  and  of  outward  wheel-motion. 

4.  Rotation  uinmrd  and  mdicard  is  chiefly  effected  by  aid  of 
the  rectus  superior  and  rectus  extemus.  But  the  latter  muscle 
has  no  influence  over  the  wheel-motion,  while  the  former  pro- 
duces wheel*motion  inward.  Yet,  the  inclination  of  the  rertical 
meridian  is  outward  in  this  pon^ition,  and,  therefore,  a  third 
muscle,  which  will  supply  this  inclination  in  a  high  degree,  ia 
requirerl — namely »  the  inferior  oblique,  whose  power  over  the 
wheel-motif»n  of  the  eyeball  ia  greatest  when  the  latter  is  in  thia 
position. 

5.  Rotation  dfnvnward  and  outward  is  chiefly  effected  by  the 
rectus  inf.  and  rectus  ext.  Inasmuch,  however,  a^  the  former 
inclines  the  vertical  meridian  outward,  while  the  latter  has  no 
influence  over  it  at  all,  a  third  force  is  required,  which  will  bring 
about  the  required  inward  wheel- motion — namely,  the  sup, 
oblique,  whose  influence  in  this  respect  is  most  powerful  wheo 
the  eye  is  in  this  position. 

6.  Rotation  upward  and  tnuHird  is  chiefly  brought  about  by 
the  rectus  superior  and  rectus  internus.  But  the  eflect  of  the 
former  upon  the  inwanl  wheel-motion  of  the  eye  would  be  so 
great  as  to  interfere  with  parallelism  of  the  vertical  meridians  of 
thd  two  eyes,  that  of  the  other  eye  not  being  inclinetl  outward  in 
a  ofirreaponding  degree.  A  third  force,  therefore,  is  required, 
which  will,  to  a  certftin  extent,  counteract  the  influence  of  the 
sup.  rectus  in  tht>i  rciSpect,  and  this  is  the  inf,  tiblique,  which,  tn 
this  position  of  the  eyeball,  has  but  ali^dit  power  over  lH  wheel- 
motion. 

7.  Rotation  dotmtmrd  and  inward  is  chiefly  the  result  of  con- 
traction of  the  rectus*  inC  and  rectus  int  The  power  of  tlie 
former  over  the  outward  inclination  of  the  vertical  meridian 
woiild.  in  8  similar  way.  be  too  great,  an4l  must  be  similarly 
cnrr^'cfi  il  l»v  the  aftiMn  t>f  the  superior  niilique. 
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Paralyses  of  the  Orbital  Muscles. 

Lobs  of  power  of  one  or  more  of  the  muscles  of  the  eyeball 

of  course^  always  to  be  regarded  as  a  symptom,  not  &s  itself  a 
iliseiiBe, 

It  may  be  due  to  lesiuns  in  several  different  situatioDe,  narael)'^ : 
1.  Lesions  situated  in  the  orbit.  2.  Peripheral,  also  called  basic, 
lesions — lesions  situated  at  the  sphenoidal  fissure,  and  those  at 
the  ba^e  of  the  skull,  between  that  point  and  ihe  pons.  3.  Pon- 
tine or  nuclear  lesions — lesions  in  the  substance  of  the  pons  and 
those  which  only  attack  the  nuclei  of  the  nerves  in  the  aqueduct 
of  Sylvius  and  floor  of  the  fourth  ventricle.  4.  Cerebral  lesions 
— lesions  above  the  nuclei  in  the  internal  capsule,  corona  radiata, 
or  cortex.  These  four  classes  differ  considerably  in  their  clinical 
aspect^  in  their  pathological  causes,  and  in  their  significance  for 
the  well-being  of  iht*  patient. 

The  first  class— lues  of  power  due  to  orbital  lesions — will  be 
referred  to  in  the  chapter  on  Diseases  of  the  Orbit. 

The  second  class — those  due  to  fieri pheral  lesions — provides 
by  far  the  largest  uunjber  of  cases  of  paralyses  of  the  orbital 
muscles.     Let  us  now  consider  the — 

General  Symptoms  of  this  clas?.  They  include  symptoms  to 
be  found  in  each  of  the  other  classes.  1.  Diplopia.  The  affected 
eye  being  deviated  from  its  correct  jM>silion  and  being  more  or 
less  incapable  of  asaociatetl  motions  with  the  other  eye»  the  image 
of  the  object  h.Mjked  at  is  not  formed  on  identical  spots  of  the 
retina  in  each  eye,  and  hence  the  object  seems  d(»ubleiL  2.  In- 
distinct vision.  If  the  paralysis  be  but  slight,  actual  diplopia 
may  not  be  present,  but  the  double  images  overlapping  each 
other  will  cause  dimness  or  confusion  of  sight.  3.  Giddiness, 
due  partly  to  the  diplopia  and  partly  to  faulty  projection  of  the 
object.  4.  tSome  paiienis  turn  the  head  toward  the  side  of  the 
paralyzed  muscle  in  order  to  diminish  i»r  eliminate  the  diplopia; 
r,  tj  ,  if  the  lefi  ext.  rectus  were  paralyze*!  the  head  woulil  l»c 
turned  toward  the  leO. ;  if  it  were  the  left  int,  rectus  the  head 
would  he  turned  toward  the  right.     By  this  mauceuvre  the  loss 
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of  the  actiou  of  the  a^Tecled  muscles  is  leass  felt  fur  i'l^iect.^  v«  hicb 
lit:  ^straighl  ia  tlie  patient's  path  while  he  walks  aboui.  aei  it  id- 
vo1ve«  a  rotation  of  the  eye  toward  the  side  of  the  healtbjr 
antagonist,  in  which  region  of  the  binocular  field  the  diplopia  is 
reduced  to  the  njininiurn.  Suiue  palient*  cloee  one  ere  to  procure 
single  vision.  5.  In  peripheral  paralysis  it  ia  mo6t  common  to. 
find  only  the  nuwcle  or  muscles  supplied  by  some  one  oerve — 
the  third,  fourth,  or  sixth — atltfcted,  although,  of  course,  excep- 
tfon)«  to  this  are  not  rare,  especially  where  a  neoplasm  farms 
the  ba^e  of  the  akulJ. 

In  study inj^  a  case  of  paralysis  of  an  orbital  muscle,  the 
folh)wing  Gffnernl  PrinripUs  s\io\i\i\  be  borne  in  mind:  1,  The 
defective  mobility  and  the  diplopia  increase  toward  the  side  of 
the  affected  muscle*  <!.^*.  toward  the  left  if  the  left  external 
rectus  be  paralyzed,  toward  the  right  if  the  left  internal  recti 
be  paralyzed.  2.  The  jtecondary  deviation  (i.e.,  the  deviaiit 
of  the  sound  eye  while  the  affccletl  eye  fixes)  is  greater  thau  the 
primary  deviation  (i.e.,  ihe  deviation  of  the  affected  eye  while 
the  Boimcl  eye  fixes),  liecause  the  muscle  in  the  sound  eye, 
which  is  associated  in  its  action  with  the  paralyzed  muscle  in  the 
affected  eye  U  g.,  the  rect.  int.  with  the  rect,  ext.),  mnet  receive 
a  nervouK  impulse  of  equal  intensity  to  that  sent  to  the  w< 
muscle,  niiil,  as  the  latter  requires  a  considerable  impulse  to  ex- 
cite its  action,  it?  aj*8ociate  will  be  over-excited.  Let  us  suppose 
the  left  external  rectus  to  be  paralyzed,  and  that,  shading  the 
right  eye  with  a  hand,  we  direct  the  ptatient  to  6x  with  hid  left 
eye  an  object  held  somewhat  to  \m  left-hand  side ;  we  may  notice 
on  removing  the  shafling  hand  that  the  right  eye  has  l)eeu 
rotated  inward  to  an  extent  far  exceeding  thul  of  the  primary 
deviation  of  the  left  eye,  and  has  now  to  make  an  outward  motion 
in  order  again  to  fix  the  object.  3.  The  image  formed  on  the 
fetina  of  the  afrecte<i  eye  is  projected  (seemft  to  lie)  in  the  direc- 
tion of  the  paralyzed  muscle;  r.^.,  if  the  Irft  ext.  rect,  be 
pftnUyxed  the  image  of  thnt  eye  will  be  formetl  to  the  inside  (at 
'«»  Fig,  1-14)  of  the  macula  lutea  (m'),  and  will,  therefore,  «eenij 
to  lie  t<»  tin?  left  ^at  h' )  <tf  \\w  image  i»elonging  to  the  right  ovi 
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re  the  image  of  the  affected  eye  lies  to  the  corresponding 
as  m  this  instaDce,  the  diplopia  h  termed  homoDyinoua, 
and  such  double  vision  always  indicatea  coDvergence  of  the 
visual  lines. 

But,  suppose  the  Interoal  rectus  of  the  lelt  eye  to  be  para- 
Jyzed,  the  image  on  the  retina  of  that  eye  falls  then  to  the 
outside  of  its  macula  ktea,  and  must,  therefore,  be  projected 
to  the  right  of  the  true  position  of  the  object;  this  is  crossed 
diplopia,  and  attends  divergence  of  the  visual  lines. 


Fiii.  H-l. 


Paralysis  of  the  External  Rectus  of  the  Left  Eye.— If  this 
Ije  complete,  or  considerable,  it  is  easy  of  diagnosis,  as  marked 
loss  of  power  of  motion  of  the  eyeball  outward  is  present,  and 
the  pntient  complnins  of  double  vision.  He  keeps  his  head 
turned  to  the  left,  iu  order  to  diminish  the  influence  of  the 
paralyzed  muscle  a3  much  as  possible. 

If,  however,  the  paralysis  be  but  slight,  the  patient  may  not 
complain  decidedly  of  diplopia,  but  only  of  indistinclness  or 
confusiuii   of  sight,  especially   when   he  looks   toward    the  leH. 
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To  decide  the  diagnosis  in  such  a  case  the  double  images 
be  exainine<).  A  lotjg,  lighted  candle  is  used  as  the  ot^ect 
looked  at ;  and  one  eye — let  us  say  here  the  left  eye  — la  cove; 
with  a  bit  of  red  stained  glass,  in  order  to  dittereiitiate  t 
images.'*'  The  caudle  is  now  held  on  a  level  with  the  patient* 
eyes,  and  straight  opposite  him,  at  about  three  metres  dl^tao 
(eyes  in  primary  position),  a.  In  this  position  the  imagea 
seen  very  close  together,  or  overlapping  each  other,  both 
thcni  upright  and  on  the  same  level,  the  red  candle  to  the  lefl 
the  white  tn  the  right,  i*  e.,  homonymous  diplopia  =  convergeDCQ 
This  convergence  must  be  due  to  paralysis  of  one  or  otbe 
external  rectus  muscle,  but  we  cannot  say  at  this  stage  of  th 
experiment  which  of  them  is  affected,  b.  In  order  to  deterniin 
this  point,  the  candle  must  be  carried  from  side  to  side,  and  thi 
inerea^^ing  «ir  decreasing  distance  of  the  images  from  each  othef 
noted.  If  the  candle  be  carried  slowly  to  the  right,  the  patient 
following  it  with  his  eyes  while  his  head  remains  fixed,  th( 
images  come  still  closer  together,  or  only  one  candle  is  seen 
But  if  the  candle  be  carried  to  the  patient's  left-hand  side,  th< 
images  go  further  apart,  their  relative  positions  being  luam^ 
tained.  We  now  know  that  it  is  the  left  external  rectus  which 
is  affected,  because  toward  the  left — the  direction  in  which  the 
action  of  this  muscle  is  most  wanted,  and  consequently  its  1 
most  felt — the  distance  between  the  double  images  increases 
The    images    are  erect,   as   no   wheel-motion 

\'  *  is  caused  by  action  of  the  external  rectus 

A    If,  however,  the  candle  be  held  to  the  left  and 
■    raised  aloft,  the  image  belonging  to  the  lei^ 
I    eye  w^ill  seem  to  lean  away  from  that  of  th 
I    right  eye  (Fig.  145).     The  reason  of  this  u 
I    that,  owing  to  the  paralysis  of  the  external 
I     rectus,  the  left  eye  cannot  look  upward  auc 
outward    as    it    should,    but    merely    look 


•  Mftddox'fi  Rod  Test,  described  further  on,  is  rerj  suitable  here,  and 
10  the  invesligalion  of  other  forms  of  ocular  paley. 
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upward.  The  vertical  meridian  therefore  reraaina  vertical. 
But  the  right  eye,  which  \a  free  to  follow  the  candle,  looks  up 
and  to  the  lefb.  Its  vertical  meridiati  is  therefore  iuclined  to 
the  iefl.  That  is,  the  vertical  meridians  of  the  two  eyes 
converge  at  the  top,  which  necessitates  a  divergence  of  the 
upper  extremities  of  the  images.  The  rotation  of  the  right  eye 
in  this  position  is  physiological,  and  its  image  is  therefore  judged 
to  be  vertical,  while  the  image  of  the  left  eye  divergiug  from 
that  of  the  right,  though  really  vertical,  is  judged  to  be  oblique. 
An  analogous  derangemeDt  of  the  vertical  meridian  takes  place 
in  the  position  below  and  to  the  outside-  d.  If  the  patient  be 
told  to  direct  h'm  gaze  specially  toward  the  red  candle  the  dis- 
tance between  the  two  caudles  will  be  much  greater  than  if  he 
direct  \m  gaze  toward  the  white  candle.  This  is  explained  by 
General  Principle  No.  2,  p.  430. 

If  the  patient's  good  eye  be  closed,  and  an  object  (surgeon's 
finger)  be  held  up  within  his  reach,  but  toward  his  leit^haod  side, 
anil  he  lye  requested  to  aim  rapidly  at  it  with  his  fore-fiuger,  he 
will  aim  to  the  lefl  of  it.  The  nervous  impulse  sent  to  his  left 
external  rectus,  to  enable  bira  to  turn  the  eye  toward  the  object, 
is  of  such  in  tensity  as  to  lead  him  to  fancy  that  the  object  lies 
much  further  to  the  lefl  than  it  does  (incorrect  projection  of  the 
tield  of  view) ;  for  we,  to  a  great  extent,  estimate  the  distance  of 
objects  from  each  other  by  the  amount  of  nervous  impulse  sup- 
plied to  our  orbital  muscles  in  motions  of  the  eyebalL 

A  prism  held  horizontally  before  the  affected  eye,  with  its 
bas€  outward,  brings  the  double  images  closer  together ;  or,  if 
the  correct  prism  be  selected,  the  images  will  be  blended  inlo  one. 

Paralysis  of  the  Superior  Oblique  of  the  Left  Eye,— This 
paralysis  will  be  most  apparent  when  a  demand  is  made  fur 
motion  of  the  eyeball  downward  and  inward,  motion  in  this  direc- 
tion being  that  over  which  the  superior  oblique  has  mnst  influ- 
ence, Still,  absolute  defect  of  motion  is  sometimes  difHcult  to 
detect,  even  in  complete  paralysis  of  this  muscle,  owing  to  vica- 
rious action  of  the  inferior  rectus  and  iulernal  rectus.  CareAil 
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examioation  of  the  secoodary  deviatioii  wiit  often  be  sDOoeaBfbJ 
a«  to  this  point,  but  it  is  the  exami»atioD  of  the  double  imageB 
upon  which  we  tnuat  chiefly  depend  for  the  diagnosis. 

a.  In  the  whole  of  the  lield  of  Ttsion  above  the  horixontal 
plane  there  i«  single  viiion.  Below  the  horizontal  plane  in  the 
median  line  diplopia  appeare,  the  image  belonging  to  the  lefl  eye 
standing  lower  than  that  belonging  to  the  right,  because  the 
euperior  oblique  being  a  muscle  which  assists  in  rotating  the  eye 
downward,  the  latter,  for  want  of  the  action  of  this  muscle,  now 
stands  higher  than  its  fellow  (right  eye),  and^  consequentty,  the 
image  will  not  fall  on  its  macula  lutea  (a^  it  does  in  the  right 
eye),  but  above  it,  and  will  therefore  be  projected  l>elow  tbe 
image  of  the  right  eye.  The  position,  downwanl.  and  inward, 
of  the  eyeballs  is  that  in  which  the  greatest  demand  is  made  upon 
the  Bujwrior  oblique  for  rotation  of  the  eye  downward  :  therefore, 
it  is  in  this  position  its  want  for  this  purpose  is  most  felt,  and 
when  the  candle  is  held  in  this  position  the  vertical  distance 
between  the  double  images  is  greatest,  h.  The  superior  obliqne 
Uiisists  also  in  rotation  of  the  eye  outward :  therefore,  loas  of 
power  must  commit  the  eyeball,  to  a  certain  extent,  to  the  pow 
of  the  muscles  which  move  it  inward,  and  a  rotation  in  this  latter 
direction  (convergence)  takes  place,  with  the  result  of  making 
the  image  belonging  to  the  left  eye  stand  to  the  left  of  the  image 
belonging  to  the  right  eye  (homonymous  diplopia),  e.  The 
superior  oblique  inclines  the  vertical  meridian  inward:  there- 
fore, in  rotation  directly  downward,  loss  of  its  power  commits  the 
eye  to  the  outward  wheel-motion  imparted  to  it  by  tbe  inferior 
rectus.  This  gives  to  the  image  belonging  to  the  left  eye  an  in- 
clinution  to  the  patient's  right  haiul.  d,  Tlie  power  of  the  6ai>e' 
rior  oblique  to  incline  the  vertical  meridian  inward  is  greatest 
when  the  eye  is  turned  downward  and  outward  ;  consequently, 
in  this  respect  its  paralysis  will  be  most  felt  in  this  position,  and 
iherefore  here  the  inclinatinn  of  its  image  to  that  of  the  sound 
eye  will  be  most  marked*  e.  A  remarkable  phenomenon  usually 
noticed  in  this  paralysis  (and  sometimes  in  paralysis  of  the  in  fe- 
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rior  rectus),  and  for  which  a  good  explanatiuD  does  not  exist, 
18,  that  the  image  belonging  to  the  affected  eye  aeema  to  stand 
nearer  the  patient  than  that  of  the  sound  ejre. 

To  sum  up,  then  {yide  Fig,  146) : 
below  the  horizontal  plane  there  is 
homoDjmoug  diplopia,  while  the 
image  (^)  of  the  affected  eye 
stands  on  a  lower  level,  is  inclined 
toward  the  other  image,  and  seems 
to  be  nearer  the  patient.  Further- 
more : — 

/.  In  an  extreme  lower  aud  outer 
position  the  image  of  the  affected 
eye  may  sometimes  seem  to  stand  higher  than  that  of  the  sound 
eye,  owing  to  an  excessive  outward  inclination  of  the  vertical 
meridian,  which  throws  the  image  on  the  lower  KvA  outer  quad- 
rant of  the  retina. 

In  order  to  do  away  with  or  to  diminish  the  diplopia  the 

Ltient  inclines  his  head  forward  aud  turns  it  to  the  side  of  the 
eye. 

For  the  prismatic  correction  of  the  diplopia  two  prisms  will 
be  required,  one  with  its  ba^e  downward  in  front  of  the  left 
eye  to  correct  the  vertical  difference,  and  a  second  with  its 
base  outward  in  front  of  the  right  eye  to  correct  the  lateral 
difference. 

To  make  the  diagnosis  between  the  foregoing  paralysis  and 
paralysis  of  the  left  inf  rectus, — in  which  the  diplopia  is  also 
below  the  horizontal  plane  only  and  the  image  of  the  left  eye 
also  lower  than  that  of  the  right, — it  has  merely  to  be  remem- 
bered that  there  is  here  crossed — instead  of  homonymous— diplo- 
pia, because  the  superior  oblinue,  which  now  chiefly  effects  the 
downward  motion  of  tliL*  eyehall,  turns  it  at  the  same  time  some- 
what outward,  and  that  the  image  of  the  left  eye  is  inclined 
towarti  the  let\  instead  of  toward  the  right,  because  the  inf. 
rectus  inclines  the  vertical  raeridran  outward,  and,  therefore, 
when  Its  action  is  lost  the  eye  is  committed  to  the  action  of  the.* 
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i jab  of  all  Ike  hnmebm  of  ike  tkifd  Berre  prDdtieet  a  ve- 
TW  BpfKr  fid  droofit  (pions),  the  popil 
tba  power  of  mcoommodmikHi  ii 
aad  tke  ejeball  is  oAcb  ifigkU j  proCmded,  owing  to 
lk€  bac^wmrd  tractiow  of  the  recti  being  kwt  to  iL  Moitiaa  tn- 
EiBli  bat  to  a  aUg^t  degree,  and  notioo  dc»wiiwmrd  it 
oalj  by  aid  of  the  mperior  obliqne^  and  la  aoooaapmBied 
bjT  marked  inward  wbeel-soiiDn.    If  tbe  paraljni  be  of 
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little  ttftDtling  the  external  rectos  obtains  mie  over  the 
and  routes  it  pennanenUy  outward. 

The  diftgDo««i  iben,  in  caxn  of  complete  paraljrsia  of 
Uranchtt  of  tbe  nerTe  b  eaaly  made;  bot  not  so^aonetsa 
if  tbe  paralyw  be  only  partial.  The  examinatioa  of  tbe  doable 
imftfeei  ibeD  b  of  ▼»!««•  ^  ' ««  ^'  *^^^  ^**«  '^^  tbird  nerve 
l^^tiiUy  p*rtlj»* »"  "^^  ***^  """^  ^^  '^  brancbei,  tbere  will 
■  iiard  diplftr**!  ^^^^^  '°  ****  wbole  of  tbe  fiekl  of  Tieioo 
1^A»  ^_.  gf  MWtr  to  ibe  iDtemal  reetne--or  toward  tbe 
;.aa  M  ikl  ^f^  ^^  ^  lalev^  distance  between 


THE   ORBITAL    MUSCLES. 


437 


I 


tlie  images  will  increase  as  the  visual  object  is  carried  furtber 
toward  the  right,  Wheo  the  visual  object  is  held  aloft,  the 
left  eye  will  remaio  behind — for  want  of  the  action  of  both  of 
the  muscles  which  turo  the  eye  upward — and,  consequently,  in 
this  position  its  image  will  stand,  not  only  to  the  right  of,  but 
also  above  that  of  the  right  eye,  while,  when  the  visual  object 
is  held  below  the  horizontal  plane,  the  eye  will^-owing  to 
paralysis  of  the  inferior  rectua — remain  higher  than  the  right 
eye,  and,  consequently,  its  image  will  appear  to  be  lower  than 
that  of  the  right  eye.     It  will,  moreover,  be  inclined  toward  the 
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latter  image,  in  cuji-i.^iiriice  of  the  inward  wheel-motion  im- 
parted to  the  eye  by  the  superior  oblique. 

When  in  each  eye  some  branches  of  the  third  are  pamlyzed, 
the  diagnosis  is  often  extremely  complicated.  The  ptosis,  how- 
ever,  which  is  nearly  always  present  and  is  readily  recognized, 
and  the  paralysis  of  the  sphincter  iridis  (mydriasis)  and  of 
accommodation,  which  often  exist  and  are  also  easily  observed, 
give  valuable  aid.  Moreover,  any  loss  of  motion  upward  must 
he  due  to  paralysis  of  the  third  nerve ;  but  if  there  be  loes 
of  motion  downward  the  differential  diagnosis  between  paralysis 
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will  also  be  noted  that  the  dotted  Hues  extend  upward  and  down* 
ward  beyond  the  others,  indicating  respectively  that  the  **  false 
images"  are  higher  or  h)wer  than  the  true  ones.  Another  fact 
which  the  diagrams  indicate  is  that,  in  the  case  of  the  musclea 
represented  in  the  upper  halves  of  the  figures,  the  diplopia  occurs 
in  the  uppfr  part  of  tiie  field  of  fixation^  or,  in  other  words,  in 
upward  movements  of  the  eyea.  A  similar  rule  holds  good  with 
regard  to  the  lower  halves. 

The  method  of  using  the  diagrams  will  be  better  understood 
by  taking  a  particular  njuscle  a«  an  example.  Suppose,  for  in- 
stance^  that  we  wish  to  know  what  kind  of  diplopia  results 
from  paralysis  of  the  left  inferior  rectus;  it  is  simply  necessary 
to  look  at  the  Irjt  inferior  jiorlion  of  Fig.  150  (recti),  which  gives 
the  diplopia.  If  we  analyze  this  we  find  :  (1)  That  the  diplopia 
is  "  crfMsed,**  for  the  false  image  corresponding  to  the  left  eye  is 
on  the  right  of  the  true  image,  /,  c,  the  right  image  corresponds 
to  the  left  eye;  (2)  that  the  false  image  has  its  upper  efid  in- 
clined towfird  the  true  one:  {^)  that  the  false  image  is  hiver  than 
the  trvie  one,  for  the  dotted  iine  exteuds  lawtr  than  the  other  one ; 
(4)  that  the  diplopia  occurs  in  downward  moremeuls  of  the  eyea, 
for  it  is  in  the  lower  half  of  the  diagram  that  the  false  image  lies. 

The  same  method  applies  to  the  other  recti :  the  diplopia  for 
the  right  ttpprr  rectus  is  found  in  the  right  upper  quadrant^  and 
so  on  for  the  rest. 

The  same  rules  also  apply  to  the  obliques  (Fig,  151),  with  one 
^difterence.  The  recti  move  the  eye  in  the  direction  iudtcuted  hy 
their  names,  the  superior  moving  it  upward  and  the  inferior 
downward ;  but  in  the  case  of  the  obliques  the  reverse  takes 
,place»  the  superior  oblique  moving  the  eye  downward  and  the 
inferior  upward.  Therefore,  for  the  mperior  obliques  we  must 
look  at  the  hw&r  half  of  Fig.  161,  and  for  the  inferior  obliques  at 
the  upper  part. 

This  is  an  extremely  simple  method.  By  bearing  the  figures 
in  mind,  it  is  possible  to  tell  immediately  what  kind  of  diplopia 
would  result  from  paralysis  of  any  one  of  these  muscles,  and  Cijn- 
yersely,  given  the  diplopia,  to  determine  to  which  muscle  it  is  due. 
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Tht'   Causes  of  Peripheral  Paralifses  vf   Orbital  Muadeji    are 
chiefly  of  rheumatic  or  syphilitic  nature, 

Rheunmtic  paralysis,  to  which  the  external  rectus  is  specially 
prone,  will  be  ooted  if  there  are  symptoms  of  general  rheunia- 
ism^  or  if  there  is  a  history  of  exposure  to  cold  or  wet  immedi- 
ately  preceding  the  attack* 

Syphilia  will  be  suggested  as  a  cause,  if  there  be  a  specific 
hiatory,  and  that  other  causes  can  be  excluded.  Peripheral 
paralyses  of  the  orbital  muscles  due  to  syphilis  are  amongst  the 
later  symptonis  of  the  disease,  and  may  depend  on  exostoses  ar 
gummata  at  the  base  of  the  skull,  or  to  syphilitic  neoplasms,  or 
meningitis  ^in  the  course  of  the  nerve.  The  third  nerve  seems 
to  be  particularly  liable  to  be  attacked  by  a  solitary  gumma  at 
the  base  of  the  skull,  e^tpecially  at  the  sphenoidal  fissure,  ptosis 
being  commonly  the  first  symptom. 

Other  neoplastic  growths  can,  of  course,  cause  these  paralyses 
in  the  same  way. 

I^ofjnom. — In  peripheral  paralyses  recovery  is  very  frequent, 
much,  however,  depending  on  the  nature  of  the  lesion.  Id  coses 
where  a  cure  is  not  effected  the  antagonist  muscle  often  bewimes 
contracted,  and  the  eye  is  then  rotated  permanently  and  exces- 
sively in  the  corresponding  direction.  In  cases  of  old  standing 
a  permanent  contraction  of  the  muscles  of  the  neck  may  be 
brought  about  from  the  inclination  of  the  head  which  the 
diplopia  has  obliged  the  patient  to  adopt. 

Treatment — In  these  cases  the  medical  treatment  consists  in 
drugs  suitable  to  the  fundamental  disease  (rheumatism,  syphilis, 
etc.).  Local  depletion  at  the  temple  by  the  artificial  leech  in 
the  early  stages,  and  galvanism  later  on,  may  be  employed  with 
advantage.  The  most  common  method  of  apfilying  galvanism 
is  through  the  closed  lid,  but  it  is  probable  that  the  episcleral 
method,  i.  c.^  with  the  electrode  placet!  directly  over  the  muscle, 
is  more  effectual,  and,  by  aid  of  cocaine,  this  can  now  be  done 
painlessly.     Dr.  Buzzard's  method  *  seems  to  be  a  very  admir- 
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able  one.  He  applies  a  moistened  plate  rheopbore  to  tke  nape 
of  the  patient's  neck  and  connects  it  with  one  pole  of  m 
Leclanche  battery.  He  then  takes  the  other  rheophore,  well 
wetted;  in  his  lefk  hand,  and,  securing  good  contact  with  the  skin 
of  his  palm,  applies  the  index  finger  of  his  right  band  to  the 
patient's  globe,  in  the  sttnation  of  the  various  external  muscles 
of  the  eye.  The  finger  is  covcre^l  with  a  single  thickness  of 
well -moistened  muslin  ;  the  coujunetiva  shuuld  be  previous*ly 
rendered  insensitive  by  cocaine.  The  strength  of  the  current 
advised  is  from  L5  to  2  milliamp^res,  and  the  alternate  applica- 
tion and  litling  of  the  finger,  by  closing  and  opening  the  circuit, 
gives  rise  to  a  feeling  of  a  slight  electric  shock  in  the  terminal 
point  of  the  finger.  The  operator  shuuld  first  test  the  strength 
of  the  current  upon  the  palient*s  cheek.  The  point  of  the  finger 
thus  employed  acts  as  a  sentient  rheophore,  and  can  be  applied 
with  nicety  and  delicacy  to  various  parts  of  the  eye,  the  operator 
being  constantly  aware,  by  the  feeling  in  bis  finger,  of  the 
strength  of  the  current  employed. 

Passive  orthopiedic  treatment*  occasionally  gives  a  rapid  and 
brilliant  result,  while  again  it  ia  useless.  It  is  performed  as 
follows:  The  conjunctiva  at  the  corneo-scleral  margin,  near  the 
insertion  of  the  paralyzed  nmscle,  is  seized  with  a  force|J8  and 
the  eyeball  is  drawn  in  the  direction  of  the  muscle^  and  as  far 
as  possible  beyond  its  ordirtary  limit  of  contraction,  and  back 
again.  Theae  movements  are  continued  for  about  a  minute, 
once  a  day,  and  cocaine  is  used. 

Prismatic  glasses  may  be  used,  either  to  eliminate  tlie  diplopia 
or  to  excite  the  weak  muscle  to  exert  itself.  In  the  former  case, 
the  glass  selected  must  completely  neutralize  the  diplopia;  but, 
as  it  can  do  so  only  for  one  position  of  the  eyes,  prisms  are  rarely 
employed  in  this  way.  In  the  latter  case  a  prism  slightly 
weaker  than  that  suflScient  to  completely  neutralize  the  diplopia 

I  is  selected,  in  order  that,  with  a  little  efiforti  the  weak  muacle 
♦  First  proposed  by  Prof*  J.  Michelr  Klin*  MonaUbl  f,  AuffenhiiJk.^ 
1887,  p.  378. 
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may  be  enabled  to  bring  about  single  irision,  and  thia  eflbi 
having  been  Buccessfully  maintained  for  some  daj8»  a  still  weake 
prism  is  then  prescribed,  and  so  on. 

It  is  very  important  for  the  patient's  comfort  while  awaitinj 
his  cure,  unless  a  cure  by  prisms  as  above  described  Is  betnj 
attempted,  that  the  affected  eye  should  be  covered,  m  that  tin 
distrejjsing  double  vision  may  be  obviated. 

Surgical  treatment  is  justifiable  only  when  other  means  hav< 
failed  to  restore  muscular  equilibrium.  If  the  deviation  amouo 
to  3  or  4  mm.,  tenotomy  of  the  antagonistic  mu.^cle,  with  subsi^ 
quent  tenotomy  of  the  associate  muscle  in  the  other  eye,  will  bi 
sufficient;  but  if  the  deviation  amount  to  5  or  6  mm.,  advance* 
ment  of  the  paralyzed  muscle  in  addition  to  the  tenotomy  may 
be  required.  This  surgical  treatment,  applied  to  the  inteTDnl 
and  external  rectus,  gives  satisfactory  results,  but  in  case  of  th 
8U[)erior  and  inferior  recti  it  is  not  so  satisfactory,  while  thi 
oblifjue  muscles  should  not  be  operated  on. 

A  peculiar  and  rare  form  of  peripheral  paralysis  is  Intermit* 
ting  Paralysis  of  one  Third  Nerve.  The  patients  are  generally 
children  or  young  adults  who  usually  suffer  from  headache  on 
the  side  corresponding  to  the  paralyzed  eye.  The  paralysis  may 
be  complete  or  partial  and  the  attack  varies  in  its  duration  from 
ft  few  days  to  a  few  months.  Some  cases  are  purely  periodica], 
iL«.,  in  the  intervals  between  the  attacks  of  paralysis  all  the  mus- 
cles supplied  by  the  third  nerve  act  in  a  completely  normal 
manner,  while  in  other  cas^  those  muscles,  or  some  of  them,  do 
not  completely  recover  their  functions  in  the  intervals.  We  are 
«8  yet  quite  in  the  dark  as  to  the  cause  of  these  periodical  paral- 
yses of  the  third  nerve.  Some  hold  that  the  purely  periodical 
oases  are  of  a  functional  nature,  possibly  hysterical  or  reflex, 
attd  that  the  periodically  exacerbating  cases  alone  are  due  to  a 
lesion  of  the  root  of  the  nerve  of  an  undefined  kind  at  the  base 
of  the  skull,  while  others  are  of  opinion  that  both  forma  depend 
tspon  a  liiseased  process  at  the  base. 

In   intermitting  paralysis   the  Praijno9w  of  the  purely  pcri 
odlcal  form  is  favorable,  inasmuch  as  the  attacks  in  the  course 
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Of  time  become  fewer  and  leas  flevere,  until,  finally,  they  cease 
entirely.  In  the  exacerbating  form  the  prognijsia  for  complete 
recovery  is  less  favorable. 

In  view  of  the  obscurity  which  still  aurrounda  the  causation  of 
these  intermittiog  paralyses,  their  TrealmetU  tuuBt  consist,  iu  each 
case,  in  the  relief  of  any  general  dyscrasia  or  coDcomitant 
symptoms  which  may  be  present. 

ThethinJ  class  of  piaralyses  of  orbital  muscles  above  enumer- 
ated— those  due  to  leaions  of  the  nuclei  of  the  orbital  muscles, 
in  the  aqueduct  of  Sylvius,  and  floor  of  the  fourth  ventricle — 
are  known  by  the  term 

Ophthalmoplegia  Externa,  and  also  as  Nuclear  Paralysis. — 
The  first  of  these  ternjb  was  originally  employed  to  denote  those 
remarkable  cases  in  which  all,  or  nearly  all,  the  orbital  muscles 
of  both  eyes  are  paralyzed,  while  the  intraocular  muscles  often 
remain  intact.  There  can  be  no  doubt,  however,  that  these  cases 
do  not  differ  in  their  nature  from  many  of  those  in  which,  in  one 
eye,  several  orbital  muscles  supplied  by  diflerent  nerves,  c.  5?., 
the  third  and  fourth,  are  wholly  or  partially  paralyzed  ;  or 
where  all  the  orbital  muscles  in  one  eye  are  wholly  or  partially 
paralyzed  ;  or  where  in  each  eye  muscles  supplied  by  the  same 
nerve,  tf.y.,  both  sixth  nerves,  are  wholly  or  partially  paralyzed; 
for  such  cases  are  often  mild  forms  of  the  disease  or  else  stages 
in  its  development.  At  one  time  it  was  considered  essential  for 
the  diagnosis  that  the  intraocular  muscles  should  retain  their 
functions,  but  cases  occur  in  which  the  sphincter  iridis  and  cili- 
ary muscles  are  paralyzed. 

When  these  two  latter  muscles  alone  are  paralysed  the  condi- 
tion is  called  Ophthalmoplegia  Interna.  When  both  they  and 
groups  of  orbital  muscles  are  paralyzed  the  terms  Ophthalmo- 
plegia Ititerna  et  Externa,  or  Ophthalmoplegia  Universa,  are 
employeil. 

The  term  Nuclear  Paralysis  indicates  any  orbital  paralysis 
due  to  a  lesion  of  the  nuclei  of  the  orbital  nerves  in  the  pons, 
and  ophthalmoplegia  externa  cornea  within  this  category. 

The  ptosis,  even  in  cases  of  complete  binocular  ophthalmo* 
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piegta  externa^  h  often  incomplete,  and  it  is  remarkable  thai 
some  chronic  cases,  without  any  improvenieai  io  the  coodltM 
itself^  the  diplopia^  which  was  at  first  present,  quite  disappeai 

Occurrence  and  Progress. — The  condition  may  be  ooogeni 
or  may  make  ita  appearance  aoon  afler  birth,  and  may  renaa 
permaneotly  without  becoming  complicated  with  any  farlK 
dislurbance.  Congenital  ptosis,  which  is  frequently  cumbin 
with  lo^  of  power  in  the  superior  rectus,  and  is  usually  biuocula 
hof  this  nature.  But  Nuclear  Paralysis  is  more  commonly 
as  an  acquired  conditiou  in  childhood  or  in  adult  life,  either 
an  acute  or  chronic  form.  Marked  cerebral  lethargy  is  oft< 
seen  with  both  forms,  and  the  tendon  reflexes  may  be  defecti 

Acute  Nuclear  Paralysis  is  due  either  to  au  acute  indain 
tory  proceau  in   the   nuclei — comparable  to  the   prooeaa   whi 
produces  polio  myelitis  anterior  acuta,  and  hence  it   is  call 
by  Byrom  Bramwell  polio-myelitis  acuta— or  to  hemorrhag 
lesions. 

The  acute  inflammatory  cases  are  apt  to  have  a  sadd 
onset,  attended  with  fever,  headache,  vomiting,  and  codvu 
sioos,  which  may  subside  after  a  few  days,  leaving  only  th 
ophthalmoplegia  behiud ;  and  this,  too«  after  a  lengtheoi 
peri*xl,  may  undergo  cure,  partial  or  complete.  Sometim 
thene  attacks  are  complicated  with  paralysis  of  the  faci 
uerve,  or  the  diseased  process  may  extend  to  the  spinsd  core 
and  the  symptoms  of  acute  polio  myelitis  become  developed 
ort  again,  acute  bulbar  paralysis  may  come  on. 

Acute  jieripheral  neuritis  of  the  ocular  nerves,  whicb 
sometimes  seen  in  oases  of  alci>holic  poisoning,  may  be  con 
founded  with  acute  nuclear  palsy.  The  symptoms  of  tJx 
two  states  are  the  same,  except  that  in  the  cases  of  peripbem 
neuritis  there  are  no  head  symptoms  at  the  commencement. 

The  ODSi't  of  acute  hetnorrhagic  ophthalmoplegia  is  sudde 
but  unattended  by   headache,  vomiting,   or  convulsions, 
takes  different  courHes.     Sometimes  it  is  rapidly  fatal,  again  iJ 
goe#  on  to  folleuiug  of  the  nuclei  and  becomes  chronic,  w 
again  it  undergoes  a  slow  cure. 
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It  18  extremely  probable  that  to  this  hemorrhagic  class  the 

paralysea  of  orbital  muscles  belong  which  sometimes  follow 
on  an  attack  of  diphtheritic  sore  throat.  These  paralyses  appear 
in  from  one  to  six  weeks  after  the  outbreak  of  the  primary 
affection.  The  latter  need  not  have  been  of  a  severe  kind  ; 
indeed,  sometimes  patients  are  unaware  that  they  have  had 
a  sore  throat.  These  diphtheritic  paralyses  always  recover 
in  the  course  of  some  weeks. 

In  diabetes,  paralyses  of  orbital  muscles  are  not  very  un- 
common, and  are  probably  to  be  classed  as  nuclear.  The 
same  may  be  said  of  orbital  paralyses  in  lead-poisoning  and 
in  epidemic  influenza  (*'  la  grippe"). 

The  ProgTioBis  in  all  these  instances  is  very  favorable. 

Chronic  Nuclear  Paralysis  is  much  more  common  than  the 
acute  form.  It  depends  on  a  degenerative  atrophy  of  the 
nerve  nuclei,  analogous  to  that  which  occurs  in  progressive 
muscular  atrophy  and  in  chronic  bulbar  paralysis.  The 
onset  is  gradual,  the  loss  of  power  in  the  muscles  being  at 
first  very  slight,  but  ultimately  complete  paralysis  of  the 
affected  muscles  results.  There  is  no  fever  nor  any  cerebral 
symptom*  The  condition  may  become  associated  with  chronic 
bulbar  paralysis,  with  progressive  muscular  atrophy,  or  with 
locomotor  ataxy. 

Coarse  lesions,  especially  tumors  of  the  pons  and  of  its  neigh- 
borhood which  press  on  it»  may  produce  orbital  paralyses 
closely  simulating  those  due  to  nuclear  lesions,  fiut  here 
the  paralysis  is  only  one  of  the  symptoms  in  the  case,  which 
are  likely  to  include  headache,  vomiting,  optic  neuritis, 
hemianopsia,  hemiplegia^  etc.  SofteuingSt  patches  of  diiaemi- 
uated  sclerosis,  and  internal  hydrocephalus  with  over-distention 
of  the  aqueduct  of  Sylvius,  are  other  lesions  which  may  give  rise 
to  similar  orbital  paralyser,  but  which  cannot  be  regarded  as 
true  nuclear  ophthalmoplegia.  The  mode  of  onset  and  the  con- 
comitant symptoms  of  each  case  must  serve  as  our  guides  in  ar- 
riving at  a  diagnosis,  which  will  sometimes  be  difficult  enough. 
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Conjugate  Lateral  Paralysis  of  the  eyes  is  a  djniptom  whick 
may  be  caused  by  a  lesion  in  ihe  pons.  We  believe  thai  \k 
voluntary  motor  irnpulseg,  coming  down  from  the  cortex  to  pr^ 
duce  associated  lateral  motions  of  the  eyeballs — Le*,  mcUoa  «f 
the  external  rectus  of  one  eye,  along  with  action  of  the  tnt^rtuS 
rectus  of  the  other  eye — first  reach  the  nucleus  of  the  hhih 
nerve  and  then  pass  on  through  fibres  called  the  posterior  longi- 
tudinal bands,  under  the  corpora  quadrigemiua^  and  join  with 
the  fibres  of  the  opposite  third  pair  for  the  supply  of  the  intenitl 
rectus  of  that  side.  The  sixth  pair  of  one  side  supplies  In  iha 
way  the  external  rectus  of  its  own  side,  and,  to  a  slight  extent, 
the  internal  rectus  of  the  opposite  side,  and  It  is  quite  probable 
that  similar  decussations  may  exist  lu  the  nerve  supply  of  other 
orbital  muscles.  Hence  a  lesion  at,  let  us  say,  the  left  sixth 
nerve  nucleus  would  paralyze  the  conjugate  lateral  mottODS  of 
the  eyes  toward  the  left  side,  and  there  would,  in  consequ 
he  conjugate  lateral  deviation  of  the  eyes  toward  the  right 
eyes  look  away  from  the  lesion.  In  conjugate  paralysis  or 
deviation,  whether  due  to  a  pontine  lesion,  or,  as  in  ihit 
next  fiaragraph,  to  a  cerebral  lesion,  the  combined  action  cf 
the  intenml  recti  for  the  purpose  of  convergence  of  the  eyes  ii 
retained. 

Cerebral  Paralysis  of  Orbital  Muscles  form  the  fourth  and 
hist  of  the  classes  enumerated.  They  include  all  the  orbital 
paralyses  due  to  lesions  above  the  nuclei,  i.  e.,  io  the  cortex, 
corona  radiata,  or  internal  capsule.  They  are  usually  associated 
with  other  symptoms  which  aid  us  in  localizing,  more  or  less  ae* 
curately,  the  lesions  which  cause  them.  These  paralyses  are 
always  physiological,  associatedi  or  conjugatei  as  they  are  van- 
ously  and  with  equal  correctness  termed— they  are,  in  short, 
paralyses  of  motion  rather  than  of  muscles.  Conjugate  lateral 
paralysis — loss  of  power  of  motion  of  the  eyes  to  one  side  or  Co 
the  other,  while  the  power  of  convergence  of  the  optic  axes  is 
retained — is  by  far  the  most  common  form  of  this  symptom. 
We  do  not  as  yet  know  where  the  cortical  centre  for  the 
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cietcd  lateral  motions  of  the  eyes  is  situated.  But,  even  if  we 
did  know  its  position,  it  is  not  likely  that  much  would  be  gained, 
80  far  as  clinical  localization  of  the  cerebral  lesion  is  concerned  ; 
for  this  centre,  wherever  it  may  be,  is  extremely  sensitive,  and  i^ 
apt  to  be  thrown  out  nf  gear  by  lesions  of  many  different  parts 
of  the  cortex.  Conjugate  deviation  is,  in  short,  very  apt  to  be  a 
distant  symptom,  especially  in  cerebral  hemorrhage,  when  it  is 
often  accompanied  by  a  rotation  of  the  bead  in  the  same  direc- 
tion and  lasts  only  a  short  time.  Moreover,  it  is  thought  that, 
when  this  centre  may  happen  to  be  actually  involved  in  the 
lesion,  its  function,  being  largely  bilateral,  is  rapidly  taken  wp 
by  the  opposite  hemisphere,  and,  hence,  even  when  conjugate 
lateral  deviation  plays  the  part  of  a  direct  cortical  symptom,  it 
can  never  be  recognized  as  such,  ow^ing  to  its  evanescent  charac- 
ter. In  paralyzing  lesions  the  deviation  of  the  eyes  is,  of  course, 
toward  the  side  of  the  lesion — the  eyes  look  at  the  cerebral 
lesi<m,  as  Prevost  has  expressed  it — while  in  irritating  lesions  the 
spasm  of  the  affected  muscles  causes  the  deviation  to  be  from  the 
aide  of  the  lesion.  These  conditions  are  the  reverse  of  what  hap- 
pens in  conjugate  lateral  deviation  due  to  lesions  in  the  pons 
(p.  446),  and  we  are  thus  enabled  to  differentiate  between  lesiona 
in  the  two  positions. 
There  are  four  possible  cases : — 


Cerebral  Lesions  i 


Pontine  Lfesioas. 


Destructive, 
rritative. 
t  Destructive, 
i  Irritative. 


Eyea  turned  hw&y  from  paralyzed  side. 
*•         "      toward  coavaleed  side. 
**        "      toward  paralytic  aide. 
"         '*       away  from  convulsed  sid^t 


H   Pont; 

^KShie  cerebral  cases  show  that  the  centre  for  associated  movemente 
^^Won  the  opposite  side  of  the  brain,  e.  g.,  in  movements  of  eyes  to 
the  left,  the  left  external  rectus  and  right  internal  rectus  are  in- 
nervated by  the  right  hemisphere  of  the  brain,  consequently  a  de- 
■  Btructive  lesion  here  would  produce  paralysis  of  the  left  side  of  the 
body,  and  of  the  associated  movements  of  the  above  orbital  mus- 
cles, and  therefore  the  eyes  would  be  drawn  to  the  right  by  their 
opponents,  i.  e.,  away  from  the  paralyzed  side.     A  destructive 
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lesion  of  the  right  aide  of  the  poDi  would  also,  of  course,  pro* 

duce  iiaraljsis  of  the  left  side  of 
the  body ;  but,  iovolviog  the 
right  sixth  Ducleus,  it  would 
cause  paralysis  of  the  associalt^d 
movements  of  the  right  extenial 
rectus  aod  lefl  internal  rectus, 
aod,  consequently,  the  eyes  would 
be  drawn  to  the  left  by  the  op- 
ponents, i.e.f  toward  ihe  pon^ 
lyzed  side. 

The  reverse  of  the  foregoing 
would  occur  in  irritative  lesiouek 
Fig.  152  will  serve  to  illustrate 
the  points  referred  to. 

A  destructive  lesion  at  12, 
the  right  cortical  csentre,  inTolr- 
iijg  also  motor  centres  of  the 
body,  would  cause  left  hemiple- 
gia ;  and,  since  the  external 
rectus  of  the  left  eye  and  in- 
ternal rectus  of  the  right  eye 
would  be  paralyzed,  the  antago- 
nists would  turn  the  eyes  to  the 
right,  t.  ^..  away  from  the  para- 
lyzed side.  A  destructive  lesion 
of  the  right  side  of  the  poos, 
also  producing  left  hemiplegia, 
if  it  involve  the  sixth  niicleai, 
will  produce  paralysis  of  the  external  rectus  of  the  right  eye 
and  of  the  internal  rectus  of  the  left  eye,  and  then  the  antago- 
nists would  turn  the  eyes  to  the  left,  i.e.,  toward  the  paralysed 
side.  It  is  easy  to  see  how  irritative  lesions  would  produce  ex- 
actly the  opposite  effects. 

It  may  be  of  interest  here,  even  at  the  risk  of  some  repetition^ 
to  direct  special  attention  to 


1.  Lea  Ext  Rectus;  2.  Left 
Int.  Rectus  ;  3.  Right  lot  Rectus; 
4.  Right  Ext.  Rectaa ;  6.  Nucleus 
leA.  third  n«?rve  ;  6.  Nocleufl  right 
third  nerve ;  7  and  8.  Post,  longi- 
tadlDal  bjindB  from  sixth  nerre  to 
opposite  third  nerve;  9.  Nucleus 
left  sixth  nerve  ;  10.  Nucleus  fight 
sixth  nerve  ;  11  and  12.  Left  and 
right  cortical  centres.  An  im- 
pulse starting  from  12  vould  travel 
down  to  9,  and  produce  an  aaso- 
ciated  movement  of  the  eyca  to 
the  left. 
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The  localizing  Value  of  Paralyses  of  Orbital  Muscles  in 
Cerebral  Disease,^- f*«Ta/y^  of  the  Third  Xene. — As  regards 
this  nerve,  we  are  strtick  with  the  fact  that  ptosis,  partial  or 
cottipiele,  may  be  present  as  a  focal  symptom  in  cortical  lesions 
— cerebral  ptosis,  as  it  is  called^without  any  other  third-nerve 
branch  being  paralyzed.  That  a  separate  cortical  centre  for  this 
branch  of  the  third  nerve  exists,  and  that  it  innervates  the  ruU8*( 
cle  of  the  opposite  side,  is  very  probable.  The  existence  of  such 
a  centre  would  not  be  inconsistent  with  the  view  that,  as  reganla 
the  motions  of  the  eyeballs,  associated  centres  alone  are  present; 
for  although,  as  a  rule,  the  elevators  of  the  lids  are  associated  in 
their  motions,  yet  by  an  effort  of  the  will  most  people  can  throw 
one  of  them  into  motion  separately,  or  more  than  the  other.  No 
doubt  the  power  to  voluntarily  innervate  one  levator  and  orbicu- 
laris alone  varies  in  different  individuals,  and  in  many  persona! 
the  levator  centres  are  practically  associated  centres,  and  prob- 
ably this  is  the  reason  why  cerebral  ptosis  is  rather  rare.  The 
position  of  this  centre  is  still  an  open  question,  for  the  view  that 
it  is  situated  io  the  pasterior  part  of  the  inferior  parietal  lobule 
has  not  met  with  general  acceptance. 

Ptosis,  theu,  has  no  value  as  indicating  the  locality  of  a  lesion 
in  the  cortex;  hut  it  may  be  of  use  in  disliugutshing  a  cortical 
lesion  from  one  situated  elsewhere  in  the  brain,  for  monolateral 
ptosis,  aa  the  only  focal  symptom,  occurs  with  cortical  lesions 
alone. 

It  is  probable  that  ptosis,  as  the  result  of  a  cortical  lesion^  k 
a  distant  symptom  in  not  a  few  of  the  cases  where  it  is  present. 

Ptosis  on  the  side  of  the  lesion  has  occasionally  formed  a  symp- 
in  disea^  of  the  pons,  without  paralysis  of  the  other  branchef  ^ 
of  the  third  nerve — except,  sometimes,  in  so  far  as  conjugate 
deviation  {vida  gupni)  is  concerned' — and  without  the  third  nerve 
being  involved  in  the  lesion. 

Again,  ptosis,  by  forming  a  factor  of  a  crossed  paralysis,  may 

serve  to  localize  a  lesion  in   the  crus  cerebri.     When  the  third 

nerve  is  paralyzed  by  a  lesion  in  this  situation,  it  is  the  rule  to 

find  it  paralyzed  as  a  whole,  but  paralysis  of  only  some  of  the 
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I  sm  icte  to  ft  imre  htm  ^f  is 
dMribid  faf  V«lkMc«l»  ud  wUiek  <Im  m 
Imob  of  lk«  Ikird  mt? e.  U  m j  lie 
^Modo-plofiii  sod  ii  fteeoftifBakd  bj 
vcKI  M  l»f  lyatptoi  of  vatooMtor  prntai  jw  «f  oae 
hodj,  Mdi  M  deYftlioo  of  Umfemtme  sad  fodocv 
of  the  tkio.  la  Ibew  obmi,  thk  ftatbor  mj%  tfaero 
ikpfMrtoi  pCeiii  oo  iW  pwaljied  «le^  oiHiik  lo  tbo 
of  1^  pftlpobrml  ftpertnn^  but  Um  lid  eaa  bo  rnnd.  2.  God-^ 
IfMlioii  of  the  popil  oo  the  foiiic  ado.  Z.  A  fthriokiog  back  of 
tbo  egrtbftll  into  the  orbit,  oo  that  k  wtitmm  to  havo 
•OMlltr.  4.  An  aboonaal  oecrctioo  of  thio 
eonwpoodiag  aottril*  of  teara  from  the  ifleeted  efo»  and  of 
nlf?a  from  tbe  oorrMpoodiog  lide  of  the  iaoatb«  Kotliaafel 
•tatca  be  hat  found  this  traio  of  tjmptoaie  ia  IciiocM  of  tha 
OorfKie  RtriAium. 

A  common  nign  of  dwcaec  of  tbe  cnu  cerebri  is  wtiat  is  known 
ae  croMed  bemiplegia.  Paralysie  of  the  tbird  aerre  oo  the  side 
of  the  ieiion,  with  bemiplegia^  bemtaiueitheda,  oAea  &oial,  aod 
•omcticnae  bjrpog]cMoal,  paralyau  of  tbe  oppoeila  tide  of  the  hodjr 
ia  a  frequtftii  furm  of  it.  Tbe  Icsioo  maj  irai>Ucaie  all  the 
branclini  of  the  thirrl  nerve  or  ontj  some  of  tbem.  But  the 
li»c«ltzing  value  nf  croeiied  hemiplegia,  as  Hugbliogt  Jaekaoa 
long  ago  |)oiDted  out,  depeodfl  chiefly  od  tbe  bemip}egia  and 
paratjiia  of  tbe  cranial  oerve  c<imiug  ou  simultaneouAlj.  If 
they  occur  at  difftrertt  times  they  amy  be  due  to  two  di$tioct 
ioiioiif,  oettber  of  which  may  be  in  the  cfu«;  for  the  bemi- 
pltgia  migbt  be  due  to  a  leeioo  in  the  berot«pbere,  and  tbe 
Uitrd*j]efYe  paralyBJji  to  a  bual  lesioa  of  earlier  or  later  date. 
Yet  a  r«*w  cA«eii  have  been  ubaerved  where,  with  a  lesion  in  tbe 
/Oartthrat  peduncle,  the  third  nerve  paralyitb  preceded  the  hemi- 
by  a  ooneiderablo  interval. 
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That  basal  lesions  are  by  far  the  most  frequent  caiifle  of 
paralysis  uf  the  third  nerve  is  beyond  a  doubt:  aud  here  it  ia 
usual,  but  not  constant,  to  Hnd  it  paralyzed  in  all  its  branches. 
The  diagnosis  to  be  made,  when  direct  symptoma  are  being  con- 
sidered, is,  for  the  most  part,  between  a  legion  in  the  cruB  and 
a  lesion  at  the  base.  We  cannot  pretend  to  be  able  to  make 
this  diagnosis  with  certainty  in  all  cases.  Complete  paralysis 
of  every  branch  nf  the  third  nerve  without  any  other  paralysis 
is  almost  always  basal;  so  also  are  those  cases  in  which,  where 
there  is  hemiplegia,  it  is  slight  as  compared  with  the  degree  of, 
the  third-nerve  paralysis;  and  those  easea,  too^  to  which  I  hevA^ 
already  referred,  where  there  is  an  interval  between  the  onset 
of  the  paralysis  of  the  extremities  and  of  the  third  nerve,  are 
apt  to  he  basal.  Of  course,  there  may  be  such  a  combination 
of  paralysis  of  the  other  cerebral  nerves  with  that  of  the  third 
nerve  as  to  leave  no  doubt  with  reference  to  the  basal  position 
of  the  lesion.     But  into  all  this  I  nee<i  not  enter  here. 

Third-nerve  aymptoms^in  addition  to  those  included  under 
the  headings,  conjugate  deviation,  or  paralysis  and  ptosis — are 
sometimes  distant  symptoms.  Tumors  of  the  cerebral  hemi- 
spheres, more  purticularly  if  accompanied  by  violent  general 
head  symptoms,  indicating  probably  high  intracranial  pressure, 
are  the  lesions  most  apt  to  produce  these  distant  thinl-uerve 
symptoms.  As  a  rule,  the  slighter  the  general  cerebral  symj 
toms  are,  the  more  likely  are  the  third-nerve  paralyses  to  be^ 
direct  symptoms.  This  rule,  indeed,  applies  to  other,  as  well 
as  to  third-nerve,  focal  symptoms. 

PamlyiU  of  the  Fourth  Nerve^  when  combined  with  paralysis 
of  other  motor  eye  nerves,  is  difficult   to  recognize,    aud  ood- 

ueully,  in  such  cases,  it  supplies  but  little  aid  for  localization. 

Ulary  paralysis  of  this  nerve,  as  a  symptom  of  cerebral  focal 
lesion,  is  extremely  rare.  Nieden  has  placed  a  case  on  record 
in  which  paralysis  of  one  fourth  nerve  was  the  only  focal  symptom 
to  which  a  tumor  of  the  pineal  gland  of  the  size  of  a  walnut 
gave  rise.  But  the  isolated  fourth-nerve  paralysis  is  more  apt  to 
be  produced  by  a  basal   lesion.     In  combination  with  paraljsii 
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of  the  third  nerve  it  speaks  for  a  lesion  in  the  cerebral  peduncle 
extending  hack  to  the  valve  of  Vieussens,  and  has,  I  believe, 
been  utilized  by  Mejnert  in  this  senue, 

AVhen  Paralyns  of  the  Sixth  Nerve  occurs  as  the  only  focal 
sign,  it  is  probably  due  to  disease  at  the  base,  or  it  ta  a  distant 
symptona*  There  is  no  cranial  nerve  bo  liable  to  provide  a  di»- 
tant  syroptOQi  as  the  ststh.  Gowers  refers  this  liability  to  the 
lengthened  course  these  nerves  take  over  the  most  prominent  part 
of  the  pons,  which  renders  them  readily  afiected  by  distant  pres- 
sure. One  or  both  nerves  may  in  this  way  be  paralyzed.  Wer- 
nicke states  that  sixth-nerve  paralysis  is  most  apt  to  be 
present  as  a  distant  symptom  when  the  lesion,  especially  a 
tumor»  is  situated  in  the  (^rebellum  ;  differing  in  this  way  £n>m 
the  third  nerve,  which,  as  I  have  said,  is  more  likely  to  gire 
distant  symptoms  with  a  lesion  in  the  cerebral  hemtsphej-e. 

Paralysis  of  the  sixth  nerve,  simultaneous  in  its  onset  with 
hemiplegia  of  the  opposite  side  of  the  body,  indicates  a  lesion  ia 
the  pons,  usually  a  hemorrhage,  on  the  side  corresponding  to  the 
paralyzed  nerve.  We  know  that  the  fifth  and  facial,  and  some- 
limes  the  auditory,  spinal  accessory  and  hypoglossal  nerves  may 
all,  in  varying  combinations,  form  one  of  the  elecnenta  in  a 
croesed  paralysis  from  a  lesion  in  this  position,  but  if  special 
localizing  value  is  to  be  given  here  to  the  participation  of  any 
one  cranial  nerve,  that  nerve  is  the  sixth.  The  paralysis  uf  this 
nerve,  simultaneously  with  palay  of  the  opposite  side  of 
body,  while  other  conditions  point  to  an  intracranial  h 
speaks  then  almost  certainly  for  pontine  disease. 

Paralysis  of  the  facial  with  the  sixth  is  not  an  uncommoi 
combination  caused  by  a  lesion  in  the  pons,  which  at  the  sai 
time  produces  hemiplegia  of  the  opposite  side  of  the  body,' 
This  combination  is  a  natural  one,  in  view  of  the  close  relations 
of  the  nuclei  of  the  sixth  and  seventh  nerves.  Indeed,  L«>ck- 
hart  Clarke,  Meynert,  and  others  are  of  opinion  that  there  is 
one  nucleus  which  is  common  to  both  nerves,  a  view  not  shared 
in  by  Gowers  and  others.  The  manner  in  which  the  root  of  the 
facial  nerve  winds  round  the  sixth-nerve  nucleus  must  alao  have 
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an  important  benriog  on  the  occurrence  of  associated  paralyses 
of  these  uerves. 

Hemiplegia  due  to  a  lesion  of  the  cortical  motor  region, 
which  might  happen  to  be  combined  with  paralysis  of  the  sixth 
nerve  as  a  diataut  symptom^  offeins  no  difhcoUy  in  its  diagoosifi 
from  hemiplegia  wilb  sixth  nerve  paralysis  in  pontine  disease ; 
for,  while  the  latter  is  a  crossed  paralysis,  the  former  is  homony- 
niouH, 

Convergent  Concomitant  Strabismns.— This  is  the  condition 
which  h  popularly  known  as  inward  **  cast '*  or  "squint/*  It 
makes  its  appearance  in  children  when  they  begin  to  take 
an  iulerei^t  in  small  objects,  such  as  toys  and  pictures,  or  a  lltUe 
later,  when  the  first  lessons  are  learned ;  in  short,  when  they 
begin  to  make  frequent  and  prolonged  demands  on  their  inlernal 
recti  and  accommodation)  most  commonly  from  the  age  of  three 
to  six  years. 

The  term  "  concomitant"  (eoneomilatm,  accompanied)  is  given 
to  it  in  contradistinction  to  "paralytic"  strabismus,  because  in 
it  the  squinting  eye,  by  virtue  of  the  norma!  innervation  of  ihe 
associated  muscles,  accompanies  the  straight  one  in  all  iVa  move- 
ments to  an  equal  extent  At  the  primary  position  of  the  eye- 
balls, in  a  case  of  concomitant  squint,  the  parallelism  of  the 
visual  axes  is  defective,  and,  as  the  eyes  are  moved  from  side  to 
side,  the  defective  parallelism  continues  in  the  same  degree, 
neither  increasing  nor  decreasing.  Moreover,  if  the  straight  eye 
be  shaded  by  the  surgeon's  left  baud,  and  the  squinting  eye  by 
this  means  be  obliged  to  fix  the  object  of  vision — «.  ^.,  the  tip 
of  the  index  finger  of  the  surgeon's  right  hand  held  up  two  or 
more  feet  distant  in  the  median  line — it  will  be  found  that  the 
straight  eye  is  now  squinting  inward.  This  deviation  of  the 
straight  eye  is  called  the  secondary  deviation,  and  in  these  cases 
of  concomitant  strabismus  it  is  equal  in  degree  to  the  primary 
deviation  of  the  squinting  eye.  Because,  the  internal  rectus  of 
the  good  eye,  being  associated  in  its  action  with  the  external  rec- 
tus of  the  squinting  eye,  when  the  latter  muscle  is  forced,  in  the 
foregoing  experiment,  to  roll  its  eye  outv?ard  in  order  to  bring  it 
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to  fizAlion^  tbe  inienial  rectos  of  the  good  eje,  ivceiTiii^  m  doai* 
]«r  oenrotu  impalie,  rolls  that  eje  inwmrd  to  tbe  %mMtie  extent  •• 
tbe  iqaiottoi^  eje  baa  been  rolled  ootwmrd ;  and  tiie  good  c]rw 
wilJ  tber^ore  present,  under  the  ooTenog  hAAd,  an 
flfmbitiDtii  of  tbe  mme  amount  as  that  which  had  p 
been  present  in  the  squinting  eye.  Tb^  h  an  importani 
for  it  i»  an  aid  in  the  di0*ereDti«l  diagfioeis  of  this  Ibnii  of 
btsinos  from  ihe  paralytic  furm,  in  which  the  aeooodarj  deriatiim 
it  greater  than  the  prioiary  one  (see  General  PriiKriple  No 
p.  430). 

'  III  order  to  decide  which  h  the  squinting  eye,  it  is  merely 
neceaiary  to  direct  the  patient  to  look  at  an  object  held  op  ta 
tbe  tueiiian  lioe  on  a  level  with  bis  eyes  and  a  few  feet  in  fipool 
of  him. 

In  cf>nc<.)mitant  strabismuB,  of  course,  both  eyes  never  squ 
nmiiltaneoosly,  as  one  hears  it  sometimes  stated  by  paretits. 

Caujie*,—^HiiDi  is  never  due,  as  is  popularly  supposed, 
fright,  imilaliun^  ur  naughtiness,  nor  is  it  e?er  brougbt  oo 
th«  patient  looking  at  a  lock  of  hair  or  other  object  wbich  may 
happen  to  hang  very  much  to  one  side. 

Donders*  jminted  out  that  in  a  large  proportion  of 
of  convergent  strabismus  the  condition  of  refraction  h  hyper- 
roetropia,  and  he  drew  the  conclusion  that  hypermetropia  is 
til  bs  regarded  an  the  cause  of  the  slrtibistDUs  in  the  following 
way :  It  bait  been  shown  (Chap.  I,  p.  12)  that  with  each  desgree 
of  normal  convergence  of  the  optic  axes  a  certain  effort  of 
aooommodatioo  is  associated.  The  greater  tbe  angle  of  normal 
converi^^ence,  the  greater  the  possible  effort  of  aceommodatioti. 

Of  thJH  physiological  fact,  Donders  said,  the  hyperinelrupe 
uilitn  uncouMciounly  takes  advantage,  and,  in  order  to  brace 
up  hii*  nv<  '   ;ion  in  an  exoeaiive  degree  for  the  sake 

dttitinct  vi^  ii   one  eye,  be  tooreases  the  angle  of  oo 

vergenoe  of  the  optic  axes  by  rotating  the  otlier  eye  (lr»  Fij 
I)  fomewhat  inward.    The  angle  /'  is  thus  made  larger  tb 
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the  angle  /,  and  the  effort  of  acconimodatioa  uormaily  belong- 
iug  to  the  angle  /'  U  obtained  for  the  eye  Ji^  which,  consequently, 
reoeives  a  clearer  image  of  the  visual  object  A  on  iU  retina. 
But,  inaflmuch  &b  all  hypermetropes  do  not  squint,  Dondera 
considered  that  there  were  contributing  circumstances  which 
caused  each  hypermetrope  to  unconsciously  decide  between 
distinct  monocular  vision  with  strabismus  and  indistinct  bin- 
ocular vision.  The  latter,  he  said,  is  likely  to  be  preferred 
if  the  condition  of  the  refraction  and  the  acuteness  of  vision  is 
the  same  in  each  eye,  while  if  the  retinal  images  differ  much, 


Fio.  163. 


m  of  one  eye  being  more  ametropic  than  its  fellow,  or 
from  nebuhe  of  cornea,  or  from  other  causes,  the  desire  for 
binocular  vision  would  be  less  strong,  and  the  imperfect  eye 
would  deviate  inward  for  the  sake  of  the  resulting  increase 
of  accommodation  in  the  perfect  eye. 

It  is  admitted  on   all   hands   that  hypermetropia  is  one  of 
the  causes    of   internal  strabismus,  but»  as  Schweigger'^  has 


*'*  Ueber  das  Bcbielen,"  (Berlin,  1S61),  and  *'  Hnndbucb  der  Aagaii- 

hellkutjde/*  5th  ed.,  p.  146. 
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poiuted    out,  it    is    Do4  the  oalj  e«iM,  mad,   pnibAlilj,  wl 

e«'eo  the  priocip^  cauae,  for  the  £»Uowiiig  reaacuw:  1«  If 
Dooders*  theory  be  complete,  eonvei^gent  stmbisraiu  qmhC 
mlwajs  appear,  wheoever  there  10  bioociilar  hypamtetropm, 
along  with  the  conditions  which  reduce  the  Taloe  of  blDocnlar 
Yisiou.  But  fitrabismufl  is  often  absent  while  the  decree  of 
ametropia  is  marke^lly  different  in  the  two  ejee,  or  while  the 
acutenett  of  irisioo  is  veiy  defective  in  one  eje.  2.  According 
to  Dondera'  theory,  the  higher  the  degree  of  the  fajrper- 
metropia,  the  greater  should  be  the  teodency  to  strabiajniis ; 
and  yet,  clinical  observatioD  shows  that  thi^  ia  not  the  case, 
3.  In  periofjical  Btrabidinud  the  ioflueoce  of  hyperrnetropMi 
and  of  the  accominodaiive  effort  ia  rery  evident,  and  jet  theaa 
caaea  only  go  to  show  (hat  while  hypermetropia  ia  very  fre- 
quently one  of  the  caaaea  of  strabismus,  it  ia  not  the  oqIj  or 
most  important  one,  for  here,  clearly,  some  factor  necicjamfy 
for  the  production  of  a  permanent  squint  is  wanting  4.  Doo- 
dem'  theory  fail^j  to  explain  the  occurrence  of  convergent 
atrabiamUN  in  emmetropic  and  in  myopic  individuals,  where,  of 
couriie,  no  exceasive  effort  of  accommodation  ia  required. 

Hchweiggcr  considers  that  a  want  of  equilibrium  between  the 
muacles  ia  tlie  chief  cause  of  strabismus  (divergent  as  well  as 
convergent),  and  that  c<»nvergent  strabismus  is  mainly  due  to  a 
preponderance  in  the  [wwer  of  the  internal  over  the  external 
recti;  or,  with  equal  accuracy  one  might  say,  to  an  insufficiency 
of  the  external  recti.  It  would  seem  that,  in  hypermetropia, 
the  external  recti  are  apt  to  be  congeni tally  less  powerful 
than  the  luti'rtiul  recti,  while  lu  myopia  congeuital  insufficiency 
of  the  internal  recti  is  the  more  common  condition.  The  in- 
ternal recti  do;  however,  sometimes  preponderate  in  emme- 
Ircipia  and  even  in  myopia,  and,  therefore,  convergent  stra- 
hiitmus  doea  Hometimea  occur  in  these  forms  of  refraction. 
Whatever  be  the  condition  of  refraction,  strabismus  ia  more 
apt  to  be  devL*h*pcd  if  the  value  of  binocular  vision  be  dimin- 
ished by  imperfect  sight  in  one  eye, 

Hpdutaueoua  cure  of  strabismus  does  sometimes  take  pli 
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^09t  commonly   between  the  ienih  and  sixteenth  year  of 

That   it  may   happen  with    hypermetropia   and   with   defectivi 
vision  in  one  eye,  ia  strongly  against  Donders'  theory. 

According  to  Hansen  Grut's  view  *  convergent  squint  origi- 
nates in,  and  is  maintained  as  the  result  of,  an  innervation 
which  induces  in  the  interDi  a  shortening  exceeding  in  amount 
that  which  is  desirable. 

Single  Vmon  in  ConeofnitatU  Contfergent  Strabvnnui, — For 
the  most  part,  these  patients  do  not  complain  of  double  vision, 
although  diplopia  is  the  rule  in  cases  of  convergent  f^trabismus 
due  to  paralysis  of  the  external  rectus.  Why  is  this  ?  The 
image  of  the  object  bioked  at,  it  will  correctly  be  said,  ram 
be  formed  in  llie  squinting  eye  in  each  of  these  kinds 
strabismus,  on  a  part  of  the  retina  not  identical  with  that  m 
the  Bxirig  eye,  but  lying  to  the  innide  of  it;  and,  hence,  the 
image  of  the  oliject  should  be  projected  by  the  squinting  eye  to' 
its  own  side  of  the  true  position  of  the  object  (homonymous 
diplopia),  and  the  latter  should  therefore  be  seen  doubled.  It 
is  seen  doubled  in  the  paralytic  form  ;  why  not  also  in  the  con- 
comitant form?  The  only  explanation  of  this  circu mstaocej 
which  had  been,  until  within  the  last  few  years,  put  forward 
was,  that  cimvergeut  concomitant  strabismus  l>eing  a  quasi- 
physiological  condition,  the  patient's  mind  involuntarily  sup- 
presses the  annoying  image  belonging  to  the  squinting  eye, 
in  a  manner  analogous  to  that  by  which,  when  we  are  deeply 
interested  in  conversation,  all  extraneous  sounds  are  uiiper- 
ceived,  although  they,  too,  roust  reach  the  nerve  of  hearing, 
This  suppression  of  the  image  belooging  to  the  squinting  eye 
was  believed  to  be  the  more  easy  owing  to  the  indisiinctnesi 
of  the  image  itself,  formed  as  it  is  on  a  peripheral  part  of  the 
retina,  while  io  the  good  eye  it  falls  on  the  macula  lutea. 
We  often  find,  moreover,  that  the  squinting  eye  is  ab  initio 
more  defective  (macula  cornea,  higher  degree  of  hypermetropia, 
astigmatism,  etc.)  than  its  tellow.  and  it  waa  held  that  this,  too, 

«  "  Bowmao  Ucture/'  1880. 
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icodered  suppression  of  itd  image  more  easy.  Such  a  siipprcr 
noo  of  the  image  is  possible,  and  it  uo  doubt  does  occur  in  mimy 
casos  of  strabismus,  but  it  is  certain,  aa  poiDted  out  hj 
Sebweigger,  that  it  does  not  occur  in  all  of  them,  perhaps  oo( 
even  id  most  of  them.  It  would  be  beyond  the  scope  of  thti 
handbook  were  I  to  go  into  the  argumeota  on  this  poiot 
Suffice  it  to  say,  that  in  those  cases  where  suppre^ion  of  th< 
image  of  the  squinting  eye  does  not  take  place,  a  certain  partici* 
patinu  in  the  act  of  vision  on  the  part  of  this  eye^  when  not  too 
blind,  is  implied.  One  of  two  events  takes  place  in  those 
OiaeB:  Either  the  region  of  the  retina,  on  which,  in  the  squint- 
ingeye,  the  image  of  the  visual  object  is  formed,  becomes  func- 
tionally developc<i  into  a  spot  to  a  great  extent  phyaiologicallj 
"identical  **  with  the  macula  lutea  of  the  straight  eye,  and  then 
■omething  approaching  normal  binocular  fusion  of  the  imager 
oomes  about,  and  hence  single  vision ;  or  eke  diplopia  is  acta- 
ally  present,  although,  as  a  rule,  it  passes  unnoticed  by  the 
patient,  owing  to  its  having  become  habitual  to  him.  In  aon^H 
caaea  the  iinst  of  the^e  conditions  is  the  actual  state,  in  others  i|^| 
is  the  second  which  exists.  I  shall  mention  one  fact  in  support 
of  each,  but  must  refrain  from  entering  more  deeply  into  the 
subject.  In  support  of  the  Bret  is  the  occurrence,  not  rarelr 
observed,  of  crosseti  diplopia  after  operation  for  concomitant 
convergent  strabismus  ;  and  in  support  of  the  second,  the  diplopia 
which  intelligent  patients  often  admit  when  tliey  are  carefullr 
examined  with  the  aid  of  a  red  glass  before  the  good  eye^ 

Amblyopia  of  the  Squinting  Eye. — In  a  large  proportion  of 
the  cases  of  internal  concomitant  strabismus  the  squinting 
eye — even  where  there  is  no  marked  astigmatism,  and  where 
the  media  are  clear — is  amblyopic.  Schweigger  states  the  pro- 
portion of  iheae  amblyopic  cases  to  be  thirty  per  cent,  but  I 
believe  the  percentage  to  be  much  larger.  It  has  been  a  verv 
generally  accepted  opinion  that  this  amblyopia  is  due  to  want  of 
use  on  the  part  of  the  squinting  eye,  in  consequence  of  the  su 
pression  of  the  image  on  its  retina,  and,  hence,  it  is  termed 
amblyopia  ex  anopei&.     If  this  view  were  the  correct  one,  we 
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ought  always  to  find  only  slight  amblyopia  of  the  squinting  eye 
in  children  soon  after  strabiamus  comes  on,  while  it  should  be  of 
high  degree — in  fact,  the  eye  should  be  almost  useless — in  adultfl 
who  have  not  been  operated  on  and  iu  whom  raonolateral  strabis- 
mtis  bad  been  present  since  childhood.  And  yet  marked  ambly- 
opia may  often  be  found  iu  children  iu  the  squinting  eye,  while 
iu  adults  the  squinting  eye  often  has  very  good  vision — in  short, 
the  amblyopia  of  the  equinting  eye  is  not  progressive,  as  it  would 
be  were  it  ex  anopsia.  Again,  many  squinting  eyes»  when  the 
straight  eye  is  covered,  instea<]  of  fixing  the  visual  object  with  the 
macula  lutea,  remain  unchanged  in  position,  or  even  turn  inward 
more  than  before — (amblyopia  with  eccentric  fixation) — and»  in 
less  well-marked  cases  of  the  same  sort,  although  there  is  no 
eccentric  fixation^  yet  the  preference  for  fixation  with  the 
macula  lutea  is  lost,  and  uncertainty  of  fixation  results,  no 
one  part  of  the  retina  being  more  useful  for  that  purpose 
than  another.  It  is  held  by  many  that  this  form  is  character- 
istic of  amblyopia  ex  anopsiik,  and  is  the  result  of  the  strabis- 
mus ;  but  it  is  identical  with  a  form  of  congenital  amblyopia 
often  pr^ent  in  only  one  eye  without  strabismus  (p.  417).  A 
strong  argument  in  favor  of  amblyopia  ex  anopsia  is  the  im- 
provement which  often  seems  to  take  place  in  the  vision  of  the 
squinting  eye  by  systematic  separate  use,  or  after  the  strabotomy. 
But  it  is  tolerably  certain  that  where  the  improvement  takes 
place,  the  defective  vision  has  been  due  rather  to  retinal  asthe- 
nopia than  to  amblyopia ;  and  if,  at  the  outset,  patients  be 
pressed  to  dbcern  the  test-types,  they  often  succeed  iu  producing 
a  better  acuteness  of  vision  than  they  at  finst  seemed  to  poeseee. 
In  many  cases  separate  use  fails  altogether  in  improving  the 
vision  of  the  squinting  eye,  even  when  it  is  not  very  defective, 
a  fact  which  is  unfavorable  to  the  amblyopia  ex  anopsiik 
theory.  The  circumstance  that  iu  alternating  strabismus  the 
sight  of  each  eye  is  good  cannot  be  regarded  as  proof  in 
favor  of  amblyopia  ex  anopsia  rather  than  against  it. 

The  explanation  which  Schweigger  gives  of  the  very  frequent 
presence  of  amblyopia  in  the  squinting  eye  is  that  it  is  congcn- 
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itml,  «ik1«  £iir  from  beinf  the  nmdi  of  the  slr&bbmua,  is  » 

in  Its  pKodoelioii,  JBst  am  ofmcitiet  of  the  ooroea  or  high  degreei 

of  ftmelropiA  hmve  dvaji  been  admitted  lo  be. 

Tberv  are  T^ne  Oinieal  VmrietieB  of  Omver^eni  Cbn^mmitamt 
Siniiimui, — ^1.  Pertociic.  2.  Fermaiieat  alterDating.  3>. 
Fefnaoeot  moDolatermJ.  Periodic  strabUmua  occura  odIj  when 
•one  grcftt  cflbrt  of  aooommodatioD  u  r^uired.  It  somecimeE 
b  the  fint  stage  of  permaoent  monolaleral  or  of  alternatiDg  stra- 
bisiiiaa ;  hot  these  two  latter  hma  do  not  alwajrs  hav'e  their  be^ 
gtaotDg  tD  the  penodie  fomi,  which  ofleo  cootinuea  as  periodic 
to  the  end  of  the  chapter.  lo  alternatiog  strabismas  the  patient 
squints  tometimefl  with  one  eye  and  some* 
tiiuea  with  the  other.  lu  permatieiii 
mooolater&l  strabismus  the  squint  is  ooo 
fined  to  one  eye. 

Meanawnent  of  Omvertfefd  JSlfXilnsmus, 
— The  amount,  or  degree,  of  the  devia^ 
tioD  of  the  squioting  eye  from  its  nortnal 
poftition  is  not  the  same  in  e^-ery  caae, 
and  the  size  of  the  squint  is  measured  bj 
one  of  the  following  methods.  Which* 
ever  of  them  be  used,  it  is  important  tliat 
the  patient  be  directed,  during  the  test,  to 
regard  a  distant  object  placed  in  the 
median  line  and  on  a  level  with  his  eyee. 
If  he  look  at  a  near  object,  the  squint 
may  be  over-estimated,  by  reason  of  ita 
increase  with  accommodation. 

1.  By  the  Linear  Method  we  measure 
the  number  of  millimetres  by  which  the 
eye  deviates  from  its  normal  position. 
The  good  eye  is  shaded,  and  the  sc|uintiog 
eye  is  caused  to  fix  an  object  in  the 
median  line — by  preference  a  distant  ob- 
ject. Close  under  the  margin  of  the  lid  a  strabometer  (Fig. 
154)  is  then  placed,  so  that  the  0  point  may  coincide  with  a 
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perpendicular  let  fall  from  the  ceotre  of  tbe  cornea.  The  shade 
being  removed  from  the  good  eye,  the  BC|iiintiiig  eye  ia  allowed 
to  resumo  its  abnormal  position,  and  the  degrees  recorded  on  the 
iDBtrumeDi,  under  a  perfjendicular  let  fall  from  the  centre 
of  the  cornea  in  this  pu&ition,  are  read  off.  They  give  the, 
amount  of  the  deviation, 

2.  Hirschberg's  Method*  consists  in  estimating  the  degree  oi 
deviation  by  the  poeition  of  the  corneal  reflex  of  a  candle  flame' 
held  straight  in  front  of,  and  about  a  foot  from,  the  eye.     Where 
there   is  no  acjuint,  this   reflex  is   situated   at,  or  (with  large, 
angle  f)  slightly  to  the  inner  «ide  of>  the  centre  of  the  pupil  in  eachi 
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eye.  In  a  convergent  8<]uinting  eye  it  is  displaced  outward, 
and  Hirschberg  recognizes  five  groups  of  strabismus.  Group  1 
(Fig.  155,  repreijenting  the  right  eye),  in  which  the  reflex  is 
nearer  to  the  centre  than  to  the  margin  of  the  pupil.  This 
represents  a  strabismus  of  less  than  10*^,  and  no  operation  i8| 
indicated.  Group  2,  in  which  the  reflex  is  at  or  about  thai 
margin  of  the  pupil ;  representing  a  strabismus  of  12''  Co  15®, 
and  indicating  a  simple  tenotomy,  with  occasionally  a  tenotomy 
of  the  other  int.  rectus.  Group  3,  in  which  the  reflex  i»  outside 
the  pupillary  margin,  about  half-way  between  the  centre  of  the 
pupil  and  the  corneal  margin.  This  represents  a  strabismns  of 
about  25',  and  indicates  a  tenotomy  of  the  internal  rectus,  com 

*  Ceniralbtatt  f,  p.  Augmheiikunde,  188a,  p.  6. 
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witli  a  moderate  advaDoement  of  the  external  r«ciiziL 
Qoeaaiotially,  later  on,  a  Ceootomy  of  the  other  internal  rectw 
vtU  be  required.  Group  4,  in  which  the  reflex  is  on  or  neur 
the  comenJ  matpn :  representing  a  strabismus  of  45**  to  bO^, 
mad  indicating  a  tenotomy  of  the  internal  rectus,  along  wtlh 
energetic  advancement  of  the  external  rectus,  and  sometime  » 
later  tenotomy  of  the  other  inlernal  rectus.  Group  5,  in  which 
the  reflex  is  on  the  sclerotic,  between  the  margin  of  the  comet 
and  the  equator  bulbi.  This  represents  a  strabismus  of  60"^  to 
dff,  and  requires  the  combined  operation,  with  strongest  poe- 
aiUe  advancement  of  the  externua.  Even  this  is  sometimes 
iBeufficieDl,  and  a  tenotomy  of  the  Internal  rectus,  or  even  the 
combined  operation  on  the  other  eye,  maj  be  subsequently 
required.  This  is  a  modification  of  the  linear  method,  and  is  • 
convenient  one  in  routine  practice. 

3.  Priestley  Smith  measures  strabismus  by  means  of  a  doabI< 
tape,  nsed  in  conjunction  with  the  ophthalmoscope,  as  showu  in 
the  accompanying  figures.  The  patieut  places  the  ring  P  on 
one  uf  his  fingers,  and  holds  it  to  hh  cheek.  The  observer 
plaoea  the  ring  0  on  the  furefiuger  of  the  hand  whtch 
holds  the  ophthalmoscope ;  this  keep^  his  eye  at  a  distance  of 
ooe  metre  from  the  patient's  face.  He  uses  bis  disengnj 
hand  as  a  fixation  object  for  the  patient,  holding  it  edgewise 
toward  the  patient,  and  letting  the  graduated  tape  slide 
between  his  fingers.  A  small  weight  at  the  end  of  the  tape 
keeps  it  stretched  as  the  hand  moves  in  either  direction.  M 

Fig.  157  illustrates  the  measurement  of  a  convergent  atrabis-  ^ 
mus  of  the  right  eye.     The  patient,  seated  below  the  lamp  and 
holding  the  tape   as   above   described,  is   told   to  look   at    the 
mirror.    The  observer,  holding  the  riug  0  and  the  mirror  in 
the  right  hand,  throws  the  light  on  the  patient's  left  eye  (X,), 
I.  f.,  the  fixing  eye.     He  sees  the  corneal  reflex  in  the  centre  of  ^ 
the  pupil,  and  knows  thereby  that  this  eye  is  fixing  properly.  V 
He  then  throws  the  light  on  the   right  eye  (/?},  and  sees  the 
reflex    situated    eccentrically    outward,   and    knows    that   this 
eye  deviates  inward.      Taking    the    graduated    tape   between 
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the  fingers  of  his  lefl  hand,  and  telling  the  patient  to  watch 
this  hand,  he  moves  it  outward  along  the  tape  (see  Fig. 
156),  and  meanwhile  watches  the  corneal  reflex  in  the 
deviating  eye.    When   this    latter  reaches  the   middle  of  the 


Fig.  166. 


PO 


Fig.  158. 


pupil,  he  reads  the  position  of  the  hand  upon  the  tape.  The 
axis  of  the  deviating  eye  {R)  has  moved  from  R  to  0,  through 
the  angle  R  R  0.  The  axis  of  the  non-deviating  eye  {L)  has 
moved  through  an  equal  angle,  0  L  U,  The  angular  movement 
of  X,as  measured  by  the  tape,  equals  the  angular  deviation  ofi?. 
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Pig.  158  ilJostrates  the  measaremeat  of  a  diTergeiii 
of  the  right  eye.    The  haode  muBt  be  reversedj  but  the  princjple 
ifl  the  Bftme  as  before. 

The  gndanled  tape  is  a  snbctttute  for  a  graduated  arc  of  a 
circle^  but  does  Dot  exactly  correspond  with  sud»  an  arc  ,*  the 
error  involved  i«,  however,  eo  small  as  to  be  of  do  importaooe^ 
if  the  observer  keep  his  two  baods  at  about  the  same  diatanoe 


Fig.  169. 


from  the  patient's  face.  lu  this  mode  of  measuriDg  astrabisniDS 
it  in  the  excursion  of  the  fixing  eye  which  is  actually  measured, 
and  the  excursion  of  the  ikviuling  eye  issupposed  to  be  equal  to 
it  if  the  excuruious  of  the  two  eyes  are  unequal,  the  result 
would  be  nt  fault.  The  njethtnl,  though  difficult  to  exploiii  io 
words,  ia  very  ijuick  and  gjiti^fwclnry  iu  practice. 
4.  The  Angular  Method.— The  object  aimed  at  here  is  to  de- 
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termice  the  size  of  the  angle  which  the  visual  axis  of  the 
squiDliog  eye  makes,  with  the  direction  it  should  uormally  have. 
For  this  purpose  a  perimeter  is  eiuployed.  Let  us  suppose  that 
the  right  eye  (/?,  Fig.  159)  he  the  si.|iiiiitiDg  eye,  and  that  P  o  P 
be  the  arc  of  the  perimeter.  The  patient  is  placed  at  the  instru- 
luent,  as  though  the  field  of  vision  of  his  squinting  eye  were 
about  to  be  examined.  He  is  directed  to  look  at  a  distant 
object  {A )  with  hia  good  eye  {L),  The  visual  line  from  R  should 
now  pass  through  the  point  o,  but  it  pa!?sc8  through  the  point  >i, 
and  therefore  o  R  n  ia  the  angle  of  the  strabismu*.  The  surgeon 
finds  the  position  of  n  by  carrying  the  flame  of  a  candle  along 
the  perimeter,  until,  with  his  eye  placed  behind  the  flame,  he 
finds  that  the  corneal  image  of  the  flame  occupies  the  centre  of 
the  pupil.  The  flame  itself  will  then  be  at  n,  and  the  size  of  the 
squint-angle  may  be  read  off  there.  This  gives  us  the  optical 
axis  of  the  eyej  but,  to  be  strictly  accurate,  we  must  remember 
that  the  position  of  the  visual  axis  is  what  we  require,  and  that 
it  lies  a  few  degrees  further  inward,  according  to  the  size  of  the 
angle  ;',  The  angular  method  is  now  in  general  use  instead  of 
the  linear  method,  than  which  it  is  more  accurate. 

5.  A  good  subjective  method  for  determining  the  dimension 
of  a  strabismus,  but  which  can  only  be  used  where  diplopia  is 
present,  is  what  may  be  called  the  Method  by  Tangents,  Upon 
a  wall  of  the  consulting-room,  in  a  horizontal  line,  and  so  as  to 

■  be  on  a  level  with  the  eyes  of  the  patient,  who  is  placed  about 
three  metres  from  the  wall,  are,  permanently  marked  out, 
tangents  of  angles  of  5*^  each,  as  seen  from  the  place  where  the 
squinting  eye  ia.  Exactly  opposite  to  the  squinting  eye  is  0^, 
while  toward  the  right  and  left  the  points  are  marked  up  to  45° 
or  more.     The  flame  of  a  candle  being  held  at  0^,  and  one  eye 

H  of  the  patient  being  covered  with  a  red  glass,  he  is  called  on  to 

'  indicate  the  position  of  the  image  belonging  to  the  squinting 
eye,  and  the  number  on  the  wall  which  corresijonds  to  this  gives 
the  angle  of  the  strabismus.     For  the  purpose  of  estimating 

—    paralyses  of  the  orbital  muscles,  a  similar  row  of  tangenta,  or 
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well-ordered  ophthalmic  iostitutioD  should  be  without  this  simp 
arrangemcDt. 

MohlUiy  of  the  Eye  Ouboard  in  Convergent  Concomitant  Sti 
bmnus. — This  is  often  defective  in  the  squintiog  eye,  and  aomi 
times  also  in  the  fixing  eye.     The  excursiven^s  of  the  late 
motions  of  the  eyeball   may  he  measured   by  the   perimeter 
Placing  the  patieot  as  though  the  field  of  vision,  say  of  his  rig! 
eye,  were  about  to  be  examined,  the  patient  is  directed  to  foil 
with  his  eye  the  flame  of  a  candle  carried  along  the  perim 
from  0^  toward  90^  in  the  temporal  direction,  and  when   it 
found  that  the  eye  ennnot  be  turned  any  further  in  this  directi 
the  extreme  position  is  noted  by  the  position  of  the  candle 
the  perimeter.     The  corneal  image  of  the  flame  must,  of  cou 
be  central  when  the  position  of  the  flame  is  read   ofl*.     In 
similar  way,  the  mobility  of  the  eye  inward  may  be  measur 
In  the  normal  eye  the  mobility  in  each  direction  is  about  45 
In  strabismus  we  simply  compare  the  outward  mobility  of  th 
squinting  eye  with  that  of  the  good  eye,  to  ascertain  how  muci 
if  anything,  the  former  lacks  of  its  normal  amount. 

Treatment — The  bearing  of  bypermetropia  on  the  productic 
of  many  cases  of  strabismus  long  since  suggested  the  idea  i 
curing  the  deviation  by  spectacles  which  would  correct  aa, 
existing  hyperraetropia.  The  accommodation  having  been  pa 
lyzed  by  atropine,  is  kept  under  its  influence  for  some  weeks 
months;  spectacles  which  completely  correct  the  hyperraetropi 
and  astigmatism  being  meantime  constantly  worn.  Should  Ui 
patient  require  to  use  his  eyes  for  near  work  while  under  trea' 
raeut,  it  is  necessary  that  he  should  have  suitably  higher  - 
glasses  for  his  near  work.  Occasionally,  good  cures  are  eflect< 
by  this  means;  and,  when  a  periodic  strabismus  in  a  child  com 
under  my  care,  I  always  think  it  worth  while  to  attempt  its  co 
rection  in  this  way;  but,  in  general,  it  is,  by  itself,  of  no  o 
whatever. 

Orthoptic  Trmimeni. — To  Javal  *  ia  due  the  credit  of  devisii 


*  Annaka  d*0culMiqu6   Juillet  et  AoClt,  1871.     See 
AmU  Mai  et  Jain,  and  Nov.  et  Dec,  for  the  same  year. 
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this  method ;  but,  althoygh  be  did  so  some  jears  ago,  it  ia  only 
recently  that  the  treatment  has  been  introduced  into  practical 
ophthalmology. 

In  order  that  the  treatment  may  be  carried  out,  it  is  necessary, 
in  the  Hr^t  instance,  that  the  strabismic  person  should  have 
diplopia.  If  the  latter  he  not  present  spontaneously,  it  has  to 
be  developed;  and  it  is  sometimes  possible,  when  the  sight  in 
the  squinting  eye  is  not  too  defective,  to  give  the  patient  diplopia, 
tL  0.,  to  make  him  continuously  conscious  of  the  presence  of  the 
image  belonging  to  the  squinting  eye»  This  may  be  done  by  means 
of  exerci^s  with  a  prism,  base  downward,  before  the  deviated 
eye,  and  a  candle  Hame  as  visual  object.  The  exercises  are  to 
be  repeated  daily  until  diplopia  without  a  prism  is  established. 
Javal  recommends  the  following  exercise  to  develop  diplopia : 
A  screen — e.y.,  a  large  sheet  of  cardboartf— is  held  vertically 
between  the  two  eyes,  while  the  patient  is  directed  to  look  at  a 
candle  flame  about  two  metres  in  front  of  him.  Double  vision 
may  immediately  appear;  but,  if  it  does  not,  it  may  be  brought 
out  by  now  and  then  covering  the  good  eye  for  a  moment,  or  by 
placing  before  it  a  red  glass,  which  can  soon  be  done  without* 
Less  brilliant  visual  objects  are  gradually  substituted,  until, 
finally,  the  double  vision  will  continue  even  when,  at  first 
cautiously,  the  screen  is  removed. 

Double  vision  having  been  established,  we  proceed  to  enable 
the  patient  to  fuse  the  double  imager,  i  e.,  to  obtain  binocular 
vision,  and  when  we  have  succeeded  in  doing  this,  we  have 
cured  the  squint.  The  end  in  view  is  best  effected  by  means  of 
a  stereoscope,  into  which,  in  place  of  the  usual  prisms,  -f  6  D 
lenses  have  been  intro<1uced.  The  focal  distance  of  these  lenses 
being  about  the  length  of  an  ordinary  stereoscope,  rays  coming 
from  the  slides,  and  passing  through  them,  fall  into  the  observer's 
eye  as  parallel  rays,  the  accommodation,  consequently,  is  sus- 
pended, and,  under  normal  conditions,  the  visual  lines  are 
parallel,  as  though  looking  at  a  distant  object.  In  the  normal 
state  the  double  picture,  or  diagram,  will  seem  to  be  single,  but 
to  the  strabismic  patient  in  whom  diplopia  is  present  it  will  be 
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double.     Our  duty,  then,  is  to  ditninish  the  dbtance  between 
pictures*  until  the  patient  fiuds  himself  just  able   to  fuse  the' 
images  into  a  single  impression.     After  a  day  or  two  the  distance 
IB  increa8€d  slightly,  and  bo  on,  until,  finally,  the  normal  position 
is  reached.     It  is  needless  to  say  that  in  these  exercises  all  errors 
of  refractioD  must  be  eliminated  by  the  proper  glasses.* 

The  piftures  used  in  the  stereoscope  should  be  geometrical 
figured,  or  specially  designed  pictures,  in  order  that  both  surj 
and  patient  may  the  more  readily  recognize  their  fusion. 

(3nly  the  very  alight  degrees  of  strabismus  are  adapted  for 
attempt  at  cure  by  orthoptic  treatment.  A  marked  deviation 
will  not  be  amenable  to  it.  Moreover,  it  makes  demands  both 
upon  the  patience  and  intelligence  of  the  patient,  which  are 


*The  existence,  or  otherwiset  of  tnie  bioooalar  riBioD  may  be 
tained  by  the  simple  experiment  of  giving  the  patient  a  book  to 
and  holding  a  cedar  pencil  bulf-way  between  bis  eyes  and  the 
perpendicularly  to  the  Unea  of  type.  If  binocular  vision  be  preeenl,  the 
pencil  will  not  oQer  any  impediment  to  the  reading ;  bat,  if  it  be  aol 
preftent,  parts  of  the  page  will  be  hidden  behind  the  pencil.  The  targeon 
may  prore  this  by  performing  the  experiment  on  bimsetf,  first  with  both 
eyes  open  (binocular  vision),  and  then  with  one  aye  shat. 

Another  method  ii  that  known  as  tlering's  Drop  Experimeni.  A 
cylinder  about  25  cm.  long,  and  wide  enough  to  take  in  both  eyes  of  a 
person^  is  arranged,  at  the  opposite  end  from  that  placed  around  the 
eyes,  with  two  strong  wires  IS  inches  long,  which  jut  out  in  continaatioo^ 
as  it  were,  of  the  cylinder,  but  which  are  bent  outward  suflicieDtly  to  keep 
tbem  out  of  view  of  the  patient.  Between  the  ends  of  these  wires  a  fine 
thread  is  stretched,  with  a  small  bead  fastened  at  its  middle  point,  so 
that  the  bead  may  occupy  tbe  centre  of  the  field  when  the  patient  looks 
through  the  cylinder.  During  the  experiment  the  thread  is  in  the  hori- 
sontal  position,  and  the  bead  is  used  as  the  patient*  s  fixation  point. 
Small  balls  of  different  sizes  (peas,  beans,  etc  )  are  then  let  &11  from  a 
height,  one  ader  another,  a  couple  of  dozen  times  or  more,  some  of  them 
m  front  of  the  thread,  some  of  them  behind  it.  If  the  patient  have 
normal  binocular  vision,  he  will  be  able  to  say  each  time  with  certainty 
whether  the  ball  fails  in  front  of  or  behind  the  thread  ;  but,  if  he  bare 
not  true  binocular  vision,  if  only  one  eye  be  used,  he  will  merely  guess 
at  the  position  of  the  falling  ball,  and  wilt  make  freqoeot  mistiikes. 
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mrely  fulfilleil,  especially  tti  hospital  practice.  A  tield  more 
fertile  in  gontl  results  for  this  treatment  i:*  found  in  the  com- 
pletion of  cures  which  have  beeo  commenced  by  operative 
measures. 

Operative  Ttealmenl, — Divieion  of  the  tendon  of  the  internal 
rectus  muscle,  combined,  sometimes,  with  advancement  of  the 
insertion  of  the  external  rectus,  is  the  measure  which  has  to 
be  applied  in  most  of  the  cases  which  come  under  our  notice. 
I  am  strongly  opposed  to  operative  interference  in  patients 
under  five  years  of  age,  and  very  rauch  prefer  that  they 
should  be  seven  or  eight  years  old,  or  even  older.  Early 
childhood  offers  a  decided  obstacle  to  the  careful  adjustment 
of  the  operation  and  to  orthoptic  treatment. 

In  order  that  the  operative  proceeding  may  be  adapted  to 
each  case,  the  following  points  must  have  been  previously  noted 
with  care:  a.  The  dimension  of  the  strabismus  angle,  b.  The 
lateral  mobility  of  the  eyes,  especially  the  mobility  outwanl 
of  the  8<iuinting  eye.  c.  The  refraction  of  the  eyes  and  the 
acuteness  of  vision  of  the  squinting  eye,  as  well  as  the  presence 
or  otherwise  of  diplopia :  The  first,  in  order  that  gla^ssos  for 
the  correction  of  any  hypermetropia  may  be  worn  if  desirable 
afler  the  operation  ;  the  second,  because,  ceterii  paribus,  ftn 
operation  for  convergent  atrabismua  will  produce  a  more 
marked  effect  if  the  vision  in  the  squinting  eye  be  goo<i  than 
if  it  be  very  defective ;  and  the  third,  because  the  presence 
of  diplopia  encourages  the  hope  that  binocular  vision  may 
be  restored. 

Rules  which  will  ensure  in  every  case,  with  absolute 
certainty,  the  desired  degree  of  operative  effect  cannot  be 
laid  down.  The  following  will  be  found  to  answer  in  the 
majority  of  cases,  and,  if  the  effect  be  now  and  then  t<x>  great, 
it  can  easily  be  adjusted  by  bringing  forward  the  internal 
rectus,  or  by  setting  back  the  external  rectus,  within  a  few 
days  after  the  operation.  In  every  instance  it  should  be  the 
desire  of  the  surgeon  to  leave  2°  or  3^  of  strabismus  behind  ; 
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isr  l]M  cfled  of  ike  operaiioQ  is  mpl  to  iocreaae  within  ft  yw* 
•■4,  if  abnlote  pmitdlelum  be  present  mt  first,  divergeoce  nar 
mperveoe.  Tbe  eBtmbJislLineat  of  bitiocular  iwm, 
pooKlile,  voold  do  aumj  with  this  retDDant  of  girabinniN; 
bol«  BDder  mny  cimiiiiitaBees,  the  latter  does  not  detract  froo 
the  eoMMtk  rault. 

If  the  irtaioii  of  the  equiotiiig  eje  be  fairly  good,  and  Hm 
deratioB  aaount  to  i>ot  more  than  lo'^  or  20'',  and  tbe  poim 
of  the  estemal  rectus  be  soffici€nt,  the  correction  can  be  efiec<«<i 
hff  the  tenoloaiy  of  the  intemal  rectus  of  the  squinting  er?. 
A  Mnhisoam  of  20^  vill  require  the  free  eeparation  of  tbc 
■neetionB  between  the  anterior  surface  of  ik 
er  eapsoJe  of  Tenon,  and  the  oonjuoctiva  as  far  bftcl 
as  the  carande,  in  onler  that  the  temlon  may  be  frte  Ur 
ooQtract.  For  a  deviation  of  15°  or  less  this  separation  afaoold 
sot  be  0o  free,  or  shoold  be  quite  omitted  ;  or,  if  a  very  slight 
eflbei  be  teirsd,  it  can  be  produced  by  drawing  the  oonjuBe- 
tiTal  wound  together  after  an  operation  which  has  been 
strietly  lo  the  insertion  of  the  tendon. 

If  the  TifiOQ  of  the  squinting  ere  be  fairly  good,  and 
power  of  the  external  rectus  sufficient,  and  if  the  sqoiiit' 
more  than  20**,  it  is  advisable  to  divide  the  proceeding  between 
the  evess  «•-  57.,  if  it  be  30°,  about  20^  are  corrected  by  tenotomy 
of  the  internal  rectus  of  the  squintiog  eye  and  the  remainder 
by  tenotomy  of  the  internal  rectus  of  the  fixing  eye.  If  desired* 
the  e0ect  of  the  tenotomy  in  one  or  both  eyes  may  be  increased 
by  a  suture  passed  through  a  fold  of  conjunctiva  at  the  outar 
side  of  the  globe,  and  tied  tightly. 

If,  although  the  vision  of  the  squinting  eye  be  good,  and 
the  deviation  not  more  than  20°  or  25°,  there  be  marked  loss 
of  power  of  the  external  rectus  muscle,  tenotomy  of  the  inl 
fWttts  alone  will  uften  lead  to  disappointment,  and  a 
r^^h  will  require  this  tenotomy  to  be  combined  with  advanoi» 
ment  of  the  external  rectus;  the  operative  measure  being 
confine*!  to  the  squinting  eye.     But  advancemenU  in  such 
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must 
may  easily  be  produced, 
aligbtly  brought  forward. 

If*  tlie  deviation  exceeds  35®,  even  when  there  is  good  vision 
in  the  squioting  eye  and  no  loss  of  power  in  the  external  rectus, 
tenotomy  of  the  internal  rectus  of  each  eye  is  rarely  sufficient, 
and,  as  a  rule,  advancement  of  the  external  rectus  of  the  squint- 
ing eye  must  be  combined  with  these  measures. 

With  a  deviation  of  30"^  to  35*^  and  loss  of  power  in  the  ex- 
ternal rectus,  the  demand  for  advancement  of  the  exi 
rectus  becomes  more  imperative.  The  correction  of  squinta  oi 
40°  antl  more  are,  in  every  instance,  to  be  effected  by  leno* 
tomy  with  vigorous  advancement  in  the  squinting  eye,  and 
subsequent  tenotomy  of  the  internal  rectus  in  the  good  eye* 

In  oases  where  the  vision  of  the  squinting  eye  is 
much  reduced,  the  deviation  great,  and  the  insufficiency 
of  the  external  rectus  marked,  the  combined  operation 
in  one  or  both  eyes  is  the  proper  proceeding. 

Mode  of  Operating  for  Strabismus. —  Tenotomy. — The. 
instruments  required  for  this  operation  are,  a  sjvring-stop 
speculum,  a  small-toothed  forceps,  a  blunt  scissors  some* 
what  curved  on  the  flat,  and  two  strabismus  hooks  (Fig. 
IGO). 

The  eye  having  been  thoroughly  cocainized,  the  jm- 
tient  is  placed  on  his  back,  the  surgeon  standing  in  front 
of  him  and  on  his  leJl-hand  side,  if  the  left  eye  is  to  be 
operated  on  ;  or  behind  him,  if  it  be  the  right  eye. 
The  speculum  is  then  applied,  and  the  conjunctiva  over 
the  insertion  of  the  tendon  of  the  internal  rectus  is  seized  with 
the  forceps  and  incised  with  the  scissors  between  the  forceps 
and  the  eye.  Into  the  opening  thus  made  the  points  of  the 
closed  scissors  are  inserted,  and,  with  a  snipping  action,  a  pas- 
sage 18  made  through  the  subconjunctival  tissue  ;  from  the  con- 
junctival aperture  to  the  upper  border  of  the  tendon  in  case  of 
the  left  eye,  or  to  its  lower  border  In  the  right  eye.  The  sci^ssortt 
are  now  laid  aside,  but  the  conjunctiva  is  still  held  in  the  forcepsJ 
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and,  with  tlie  right  hand,  the  point  of  the  hook  is 
through  the  opeuiog  and  along  the  passage,  antil  the  edge  c 
the  tendon  is  reached.  The  jwint  of  the  hook  being  kept  I 
contact  with  the  sclerotic,  the  instrument  is  then  turned  rapid] 
round  and  under  the  tendon,  and  is  brought  close  up  t 
the  insertion  of  the  latter  into  the  sclerotic,  care  being  lake 
that  the  whole  breadth  of  the  tendon  lies  on  the  hook.  The 
ceps  are  now  laid  aside,  and  the  hook  carrying  the  tendon  i 
transferred  to  the  left  band.  One  blade  of  the  sciasors  (held  id 
the  right  hand)  is  now  inserted  between  the  globe  and  the  ten* 
don,  and  the  latter  is  completely  divided  at  its  insertioD.  Tb 
second  hook  is  then  employed  for  searching,  above  and  below, 
for  any  strands  of  the  tendon  which  may  be  left  nndivided,  the 
test  for  complete  division  being  that  the  hook  can  be  brought 
up  without  obstruction  to  the  margin  of  the  cornea.  If  the 
amallest  segment  of  the  tendon  be  left  undivided,  the  result  of 
the  operation  is  apt  to  be  unsatisfactory.  Immediately  after  the 
operation  a  marked  diminution  in  the  mobility  of  the  eye  in- 
ward should  be  looked  for,  as  this  motion  cau  now  onlj  take 
place  by  aid  of  any  remaining  connective  tissue  attachments  of 
the  muscle  to  the  eyeball  and  capsule  of  Tenon.  If  this  defect 
in  motion  be  not  present,  or  io  only  a  slight  degree  in  compari* 
son  with  the  supposed  extent  of  operation,  it  may  be  concluded 
that  the  tendon  is  imperfectly  divided,  and  a  new  search  for 
undivided  filaments  must  be  made.  To  estimate  this  Iosb  of 
motion,  it  is  necessary  before  the  operaticm  to  note  the  degree  of 
mobility  of  the  eyeball  inward,  and  to  compare  it  with  the  in* 
ward  motion  of  the  other  eye. 

The  effect  of  the  operation  may  be  diminished,  if  found  neces- 
sary, by  drawing  the  edges  of  the  conjunctival  wound  together 
with  a  suture,  the  tendon  being  thus  prevented  from  uniting 
with  the  globe  so  far  back.  The  more  conjunctiva  we  include 
in  the  suture  at  each  side  of  the  wound,  the  more  will  the  effect 
of  the  tenotomy  be  reduced.  This  restricting  suture  should  be 
applied  when  the  immediate  result  of  the  tenotomy  is  greater 
than  expected  or  desire*!. 
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Afl  the  edges  of  the  conjunctival  wound  cannot  be  accurately 
adjusted  with  sutures,  none  are  applied  for  that  purpose.  They 
are  only  used,  as  above,  to  dimini&h  the  operative  effect;  or, 
when  an  extensive  loosening  of  the  subconjunctival  tissue  hat 
been  performed,  to  prevent  sinking  of  the  caruncle. 

The  Subconjunctival  Operation  for  Strabismus,  proposed  by 
the  late  Mr.  Critchett,  is  performed  as  follows:  A  fold  of  con- 
junctiva is  seized,  close  to  the  lower  margin  of  the  insertion  of 
the  muscle^  and  incised  with  a  blunt-pointed  scissors,  so  as  to 
exp<.>se  the  tendon.  A  strabismus  book  Is  passed  through  the 
opening  and  under  the  tendon.  The  scissors  is  now  inserted 
and  opened  slightly,  one  point  being  kept  close  to  the  hook  while 
the  other  is  passed  between  the  tendon  and  the  conjunctiva,  and 
the  tendon  is  divided  close  to  its  insertion.  This  method  is  very 
generally  adopted  by  English  surgeons.  For  myself,  I  prefer 
the  operation  (von  Graefe*s)  previously  described,  as  it  much 
more  readily  admits  of  modificati<»n8  of  the  effect. 

In  von  Arlt's  cretin kI,  instead  of  a  hook  being  passed  under 
the  tendon  iu  the  first  instance,  it  is  seized  with  the  forceps  with 
which,  just  before,  the  conjunctiva  had  been  raised.  In  other 
respects  the  proceeding  is  the  same  as  von  Graefe's,  than  which 
it  is  said  to  be  less  painful. 

The  immediate  and  ultimate  effects  of  a  tenotomy  are  by  no 
means  identical.  Immediately  after  the  operation  the  effect  is 
very  marked,  owing  to  the  loosening  of  the  tendon  from  its 
insertion.  In  a  few  days,  when  it  becomes  re  attached,  the  effect 
iliminishes,  and  in  the  course  of  some  weeks  there  is  again  an 
increase  in  the  effect,  and  this  increase  contiDues  for  about  a 
year,  as  above  staleil. 

The  ultimate  result  may,  with  tolerable  certainty,  be  estimated 
immediately  after  the  operation,  by  testing  the  power  of  con- 
vergence. If  the  patient  be  directed  to  look  with  both  eyes  at 
the  surgeon's  finger  held  in  the  middle  line,  and  it  be  approached 
to  within  12  or  15  era.  of  his  nose,  and  if  the  convergence  of 
the  eyes  can  be  maintained  at  that  distance,  the  effect  will  nf»t 
be  too  great.  But  if,  at  a  distance  of  from  18  to  20  cm.,  the 
40 
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aperated  eye  ceases  to  coiif«rge,  or  begins  to  diverge,  or  if 
at  12  cfD.  the  oonvergeDoe,  althoQgb  aecomplkbed,  canooC 
tDaiDUdned  for  more  than  a  few  moments,  and  that  then 
operated  eye  deviates  ootward,  altimaie  diTergence   may 
expected^  e\rea  though  the  sctual  position  of  the  raoal 
correct.     A  restricting  suture  must  be  applied  in  snob 

S<imetimes,  although  the  patient  converges  up  to  12  era. 
£tLcU)n\y,  and  maintains  the  convergence  at  that  distan 
some  moments,  the  eye  will  then  rotate  inward.     In  such  ^y 
there  is  apt  to  be  a  recurrence  of  the  strabismus. 

Advancemeni* — In  cases  of  convergent  squint,  in  which  it 
desirable  to  combine  advancement  of  the  external  rectus  wi 
tenotomy  of  the  internal  rectus,  the  latter  is  done  first,  as  abo 
descn'bed,  at  the  same  sitting. 

An  opening  is  then  made  in  the  conjunctiva  immediately  ov 
the  insertion  of  the  external  rectus,  and  as  long  as  the  breadtl 
of  the  tendon.    The  band  of  conjunctiva  between  the  openin 
and  the   cornea   is  separated   up,  with   the   scissors,  from    th^ 
sclerotic,  for  to  it  the  tendon  has  to  be  fastened  later  on. 
strabismus  hook  is  now  passed  under  the  tendon  and  brougb 
well  up  to  its  insertion,  care  being  taken  that  the  whole  widtll 
of  the  tendon  is  held  on  the  hook.    A  ueedle  carrying  a  fini 
silk  suture  is  introduceil  from  its  upper  margin  between   tb 
tendon  nnd  sclerotic,  and  passed  through  the  tendon  at  its  middti 
line.     In  the  satne  way,  another  suture  is  passed  behind   tb 
tendon  from  its  lower  margin,  and  through  it,  dose  to  the  firsl 
suture.     Each  uf  these  sutures  is  knotted  firmly  on  the  tendon, 
a  long  end  being  left  to  each  (Fig.  161).    The  tendon  is  sejia^ 
rated  off*  with  the  scissors  from  the  sclerotic,  close  to  its  insertion, 
The  sutures  are  passed  through  the  conjunctival  flap  in  th 
direction  of  tlie  muscle,  and  are  respectively  tied  with  their  owi 
ends.     A  greater  or  less  effect  is  produced,  according  as  ih^ 
sutures  are  placed  further  or  nearer  to  the  insertion  of  th 
tendon,  and  according  as  they  are  drawn  more  or  less  tightly. 
I  have  found  thin  method  (M-rfectly  satisfactory* 

Itntncdintely  after  the  combined  operatiou  is  finished,  ther 
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should  be  no  divergence,  nor  should  there  be  marked  loss  of 
motion  of  the  eyeball  inward.  In  either  case  the  effect  is  too 
great,  and  must  at  once  be  diminished  by  an  adjustment  of 
the  advancing  sutures,  or  a  bringing  forward  of  the  internal 
rectus. 

In  ray  opinion,  even  if  it  lie  in  the  plan  of  the  treatment  to 
supplement  the  tenotomy,  or  combined  operation,  ou  the  squint- 
ing eye  by  a  tenotomy,  or  combined  operation,  on  the  fixings 
eye,  both  eyes  should  not  be  operated  on  at  one  and  the  same 


Fio.  161. 


sitting.  An  interval  of  a  fortnight  or  more  ehould  elapse,  in 
order  that  the  true  effect  of  tbe  first  proceeding  may  be  accu- 
rately gauged,  and  then  the  surgeon  will  be  in  a  position  to  know 
how  to  regulate  his  operative  measures  for  the  other  eye. 

Afler  a  strabismus  operation,  a  light  bandage  is  applied,  au^' 
is  changed  morning  and  evening  for  forty-eight  hours,  when, 
if  no  suture  has  been  used,  it  may  be  discarded.  If  euturea 
have  been  employed,  the  bandage  is  retained  until  they  come 
away. 

Dangers  of  Uie  Stntburmtis  Operation, — I  have  never  seen  any 
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inflammatory  reaction  aAer  a  strabismitfl  operatioD, 
after  an  advancement,  nor  have  I  ever  «eo  anj  derioua  ft 
during  the  operation.  Puncture  of  the  sclerotic  with 
sors,  while  the  tendon  was  being  divided,  baa  occurred 
hands  of  some  operators ;  but,  I  confess,  I  cannot  understan 
bow  such  an  accident  could  happen,  unless  the  operator  h 
bis  own  eyea  shut.  It  is  also  stated  that  eyes  have  been  h 
after  squint  operations  through  orbital  eeltulitis,  which,  I  fane 
must  have  been  brought  on  by  the  introductioQ  of  septic 
upon  the  instrumenUs. 

Occasionally,  a  small  arterial  branch  may  be  divided  durli 
the  operation,  and  this,  bleetiing  into  the  capsule  of  Tenon,  mi 
cause  rather  alarming  exophthalraoe.  The  protrusion  goerbai 
in  a  few  days  with  use  of  a  pressure  bandage.  I  have  oDJy  ae 
the  occurrence  twice. 

Sinking  of  the  caruncle,  some  months  after  the  teootom; 
when  it  does  rarely  occur,  can  be  remedied  in  the  followia 
way:  The  conjunctiva  is  divided  vertic4illy  about  6  mm.  fi 
the  caruncle.  The  inner  lip  of  the  wound  is  raised,  a  scissoi 
curved  on  the  flatpa^ie^l  in,  and  the  subconjunctival  tissue  aefi 
as  under  the  sunken  caruncle  separated.  The  subconjuncti 
tissue  under  the  outi^r  lip  of  the  wound,  and  aa  far  as  the  com 
margin,  is  loosened  in  the  same  way,  and  the  two  flaps  a| 
brought  together  with  a  suture,  which  includes  a  suffieieuey 
conjunctiva  to  draw  the  caruncle  well  forward. 

Trentmenl  t%fti<equerit  io  Operation, — It  is  generally  nee 
for  the  patient  to  wear  the  correcting  spectacles   for  bts  hjrpei 
metropia,  either  constantly,  or  for  near  vision  only,  accordi 
as  the  result  of  the  operative  measures  makes  it  more  or  l 
desirable  to  8US|H?ud  the  accommodation.     After  s<ime  month 
it  is  usually  possible  to  leave  off  the  spectacles,  except  for  oe 
vision. 

A  cure   of   the  strabismus,  in  the  sense  of  removal  of  t 
deformity,  can  be  attained  by  operation  in  every  case ;  and,  1 
itself,  affords  ample  reason  ff>r  underUking  the  operation.     Bi 
a  cure,  in  the  true  sense  of  the  term,   involves  reatoraiiun 
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binocular  vision*,  and  this  is  very  rarely  obtained  by  operative 
measure?  alone. 

Orthoptic  exercrses  with  the  stereoscope  (p.  467)  are  of  great 
value  io  compFetiug  a  cure,  which  has  been  almost  ef?ected  by 
operation.  The  deviation,  which  has  been  reduced  to  a  raioimiim 
by  the  operation,  may  soraetimea  be  quite  elimiualed,  and,  still 
more  important,  binocular  vision  may  sometimes  be  developed. 
Where  the  attending  circumstances  of  the  case,  both  clinical 
(acutenees  of  vision,  diplopia)  and  personal  (patience  and  iutel- 
ligence  of  the  patient),  admit  of  it,  an  etfbrt  shouki  always  b© 
made  to  effect  such  a  cure. 

Insufficiency  of  Converg-ence,  or  Insufficiency  of  the  Internal 
fiecti  Muscles,  and  Divergent  Concomitant  Strabismas.— In  the 
normal  coutlitiou,  the  orbital  muscles  are  in  a  state  of  equili- 
brium, no  one  muscle,  or  pair  of  muscles,  having  more  power 
over  the  eyeballs  than  its  fellow. 

Insufficiency  of  the  Internal  Recti  Muscles,  or  Insufficiency  of 
Convergence,  implies  a  disturbance  of  this  equilibrium.  The 
internal  recti  in  these  cases  are  so  much  weaker  than  the  exter- 
nal recti,  that  the  former  are  obliged  to  make  a  constant  effiirt  to 
prevent  the  eyes,  or  one  of  them,  from  becoming  divergent^  and 
it  is  only  the  demand  for  binocular  vision  which  stimulates  the 
muscles  to  this  effort. 

Muscular  Asthenopia  is  the  symptom  caused  by  this  insuffi* 
citncy.  The  patients  complain  that,  after  reading,  writing,  sew- 
ing, or  employment  at  other  near  work  for  a  time,  they  begin  to 
find  the  objects  spreading,  becoming  indistinct,  and  perhaps 
doubled.  Pain  In  and  about  the  eyes  comes  on.  These  symp- 
toms gradually  increa^,  until  the  work  has  to  be  discontinued. 

A  great  deal  has  been  written  within  recent  years  u{>(jn  the 
relationship   of  some   nervous   diseases,  especially  epilepsy,   to 


*  The  importftQce  of  binocular  vision  constats  in  the  fact  that  it  is 
ohiefly  by  its  aid  we  estimate  distances  finely^  and  observe  the  shape  of 
objects.  Even  plane  surfaces  are  seen  much  more  accurately  with  bin* 
ocular  than  with  monocular  vision. 
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want  of  power  in  one  or  mare  of  the  orbital  muficles.     It 
been  thought  that  "eye  strain  "  from  want   of  coorcltnatio 
these  miiBcles,  sometimes  aggravated,  if  it  did  not  actually 
epilepsy  ;  but  the  outcome  of  the  whole   discussion  see 
that  there  is  no  such  coDDection. 

The  diagnosis  of  insufficiency  of  convergence  can  be 
by  the  following  methods.     The  patient  is  directed  to  li>ok 
tip  of  the  surgeon's  finger   held   up  in   the   middle  line, 
finger  is  brought  slowly  closer  to  the  eyes  until  a  certain 
is  reached  where  the  internal  rectus  of  one  eye  ceases  to  act) 
other  eye  still   remaining  in    fixation.      The   first 
upon  the  finger  being  advanced  a    little   more,  U9 
becomes  divergent. 

Or,  if  the  tip  of  the  6nger  be  held   some  20  cm, 

the  patient's  eyes,  and  if,  with    hid  other  hand,  the 

geoD  cover  one  of  the  eyes,  say  the  right,  while  the 

ifl  caused  to  fix  the  finger-tip,  it  will   be  found  that 

eye  under  the  hand  ia  diverging,  and,  when  the  hi 

removed  from  it,  it  makes  an  inward    motion,  in 

again  to  fix  the  finger-tip.     The  explanation   of  thi 

that,  when  one  eye  is  covered,  there  is  nothing 

gained   in    the    way   of   single  vision  by  an  ex 

exertion  of  the  weak  internal  recti ;  and,  con9eqH|l 

the  eye  which  is  excluded  from  the  act  of  vision  is  ab^j^l 

to  the  control  of  the   over-strong  external  rectus,  and    onl 

turns  to  Its  normal  position,  when,  being  restored   to  parti 

tion  in  the  act  of  vision,  diplopia  would  otherwise  be  pre 

The  following  is  von  Graefe's  Te^t  for  Insufficiency  ol 

Internal  Recti:  A  dot  with  a  line  drawn  vertically  throu 

(Fig.  162)  on  a  sheet  of  white  paper  is  given  to  the  patien 

look  at,  at  his  usual  reading  distance.     Before  one  eye,  say 

right,  a  prism  of  about  10^  with   its  base  downward   is 

vertically.    This,  in    the   normal  condition,  would    produ 

double  image  of  the  dot,  so  that  the  figure  would  seem  to 

line  with  two  dots,  the  upper  dot  being  the  image  belongii 

the  right  eye.     In  insufficiency  of  the  interni,  the  image  of^ 
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right  eye  would  not  only  be  higher  than  that  of  the  left,  but  it 
would  also  stand  to  the  left  (crossed  double  images)  more  or 
less*  BO  that  here  the  picture  is  that  of  two  lines,  each  with  a 
dot,  the  upper  line  and  dot  standing  to  the  left-hand  side  (Fig. 
163),  This  crossed  diplopia  indicates  divergence.  The  expla- 
nation of  the  experiment  is  as  follows:  When  a  prism  is  held 
before  the  right  eye,  the  possibility  of  binocular  vision  ib 
remored,  and,  insufficiency  existing,  the  weak  internal  rectus  of 
the  right  eye  has  no  object  in  greatly  exerting  itself,  and  con- 
sequently abandons  the  eye  to  the  traction  of  the  external  rectus. 
Hence  the  divergence^  and  the  projection  of  the  image  of  this 
eye  to  the  opposite  side. 

The  degree  of  insufficiency  existing  may  be  deterraiued  by 
this  same  experiment  If  a  weak  pri^ra  be  held  with  its  base 
inward  before  the  left  eye,  in  the  above  case,  the  images  of  the 
lines  will  appear  to  be  brought  closer.  By  gradually  increajBing 
the  power  of  the  prism,  one  will  be  found  which 
brings  the  lines  together,  eo  that  the  picture  will 
now  be  that  of  two  dots  over  each  other  on  one  line. 
This  prism  is  the  measure  of  the  insufficiency. 

Landult  estimates  the  amount  of  insufficiency  of 
convergeuce  by  raeans  of  the  metre  angle  and 
amplttutJe  of  convergence.  For  an  account  of  the 
method  I  must  refer  the  reader  to  his  valuable 
work.* 

Maddux's  Rod  Test  is  an  admirable  method  for 
ascertaining  the  cun<lition  of  the  muscular  equili- 
brium  of  the  eyeballs,  and  for  estimating  any  exist- 
ing derangement  of  it. 

The  apparent  lengtheuingof  a  flame  into  a  lineuf 
light,  when  looked  at  through  a  strong  cylinder,  is 
utilized  to  make  the  two  images  so  dissimilar  that  no 
desire  to  unite  them  remains.  The  chief  advantage  of 
this  principle  is  that  slight  malpositions  do  not,  as  with 

*  *'  The  Refrftction  and  Accommodation  of  the  Eye,"  1886,  p.  501. 
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cumitant  divergent  strabismua  is  a  further  development 
of  the  same  coudhion. 

TrealmenL — In  moderate  degrees  of  myopia,  the  use  of  such 
concave  glasses  as  will  permit  the  patient  to  read  at  35  cm» 
distance  may  relieve  the  aatheuopic  symptom!?. 

Decentration  of  these  glasses  may  give  further  aid.  If  the 
glasses  be  so  set  in  the  spectacle  frame  that  their  centres  are  on 
the  outer  side  of  the  visual  lines,  the  inner  half  of  the  glasses  act 
as  priams  with  their  bases  inward  (Chap,  I,  p.  2),  and  by  them 
the  rays  are  broken  inward,  L  <?.,  toward  the  macula  lutea  in  each 
eye,  so  that  a  slight  divergence  may  take  place  without  diplopia, 
etc.  In  this  way  the  internal  recti  are  relieved.  Should  the 
case  be  ooe  demanding  the  u^e  of  convex  glasses  (hyperraetropia, 
presbyopia),  the  decentration  must  be  inward. 

A  more  perfect  and  accurate  method  is  that  of  j)rescribing 
prisms,  base^  inward,  to  be  worn  for  reading  and  other  near 
work.  These  may  be  combined  with  concave  or  convex  glajsses, 
where  such  are  indicated.  The  prism  which  is  the  measure  of 
the  insufficiency  (see  above)  is  diviiled  between  the  two  eyes. 
If  it  be  4^,  a  prism  of  2^  is  placed,  base  inward,  before  each  eye 
for  near  work.  Very  high  prisms  cannot  be  ordered,  owing  to 
the  color  effects  they  produce;  and,  in  cases  where  they  would 
be  recjuired,  the  insufficiency  can  be  only  partially  corrected. 

Operative  TrmtmetU. — This  consists  in  weakening  the  too 
strong  external  rectus  by  tenotomy.  The  danger  of  the  method 
is,  that  convergent  strabismus  with  homonymous  diplopia  for 
distant  objects  might  result,  uuless  the  case  be  suitable  for 
ofjeratiun.  Only  those  casea  are  suitable  in  which  absolute 
divergent  strabismus  is  pregiiit;  or  those  in  which,  with  a  prism 
of  not  less  than  10°,  base  inward,  before  one  eye,  the  flame  of  a 
candle  at  3  mm.  distance  is  seen  single,  or  if  it  be,  perhaps, 
bled  for  a  moment,  then  becoming  again  single.  When, 
such  a  priBui,  single  vision  is  present,  the  external  rectus 
by  an  effort  must  have  overcome  the  effect  of  the  prism,  and  it 
is  admissible  to  deprive  the  muscle  of  the  power  represented  by 
that  effort  or  prism.  If  diplopia  be  produced  by  a  prism  of  10"*, 
41 
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the  tenotomy  is  coutraindicated,  for  the  effect  of  the  Iskiier  couUl 
□ot  be  modified  to  the  slight  power  of  abduction  indicateil  by  a 
weaker  prism.  A  source  of  error  in  the  ascertaining  of  this 
abduction  prism  which  must  be  guarded  against  i^  iiint  ibe 
patient  may  suppress  the  image  of  one  eye,  and  that  his  single 
vision  may  be  merely  due  to  the  fact  that  he  is  seeing  witli  the 
other  alone.  The  higher  the  abtluction  prism,  the  more  ct'  ■ 
sive  may  be  the  division  of  the  subconjunctival  tissue,  etc.,  '. 
with  weak  abduction  the  eflect  muat  be  diminished  bj  a  oou- 
junctival  suture. 

Immediately  aAer  the  operation  there  should  be  a  certJiin 
lunount  of  convergence,  as  shown  by  homtmymous  diplopia  in 
the  middle  line  ihr  the  flame  of  a  candle  at  three  mm.  distance. 
This  convergence,  or  diplopia,  should  not  be  gre^iter  than  can  be 
corrected  by  a  prism  of  10"^.  Moreover,  if  the  candle  be  luuved 
from  the  middle  line  15°  to  the  opposite  side  from  the  operated 
muscle  (to  the  right  if  the  le^  ejcternal  rectus  has  been  teooio- 
mized),  there  should  be  no  convergence  (no  diplopia),  and  a 
vertical  prism  before  one  eye  should  only  cause  double  images 
placed  directly  over  each  other,  If,  by  these  experiments,  it  be 
shown  that  the  operation  has  produced  an  excessive  eflect,  the 
latter  must  be  diaiiniahed  by  a  suture  drawing  the  lips  of  the 
coujiinctival  wound  together,  and  including  more  or  less  con* 
juncti  VA,  according  to  the  excess  to  be  corrected.  Or,  if  a  suture 
bavo  already  been  applied,  and  the  result  be  still  in  excess,  it 
must  be  withdrawn,  and  n  still  more  restricting  suture  inserted. 
In  ail  these  cases,  convergence  must  necessarily  be  present  when 
the  cantlle  is  carried  over  to  the  side  of  the  operated  muscle ;  but 
tbts  disttppearH— except,  perhaps,  at  the  very  most  extreme 
poMition  on  Uiat  Hide— as  also  the  convergence  in  the  middle 
lii)e»  by  retuon  of  cicatricial  contrnctton  at  the  new  insertiou  of 
the  tendon  ;  ftIvv{ly.<^  [tmviiK.d.  tliat  the  indications  for  the  ofiera- 
anil  its  p^jflorfiuuio  ,  ;ls  above  set  forth,  have  been  accu* 
ly  attended  to. 
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Nystaqmus. 

This  term  imiicates  an  id  voluntary  oscillation  of  the  eyeballs 
from  aide  to  side  (the  must  comruon  form),  in  the  vertical  direc- 
tion, or  rotary  (caused  by  the  oblique  muscles). 

It  is  most  commonly  found  with  congeni tally  defective  vision 
— microphthalmos,  coloboma  of  the  choroid,  in  albinos,  etc. — 
but  it  may  be  acquired,  and  h  often  seen  in  those  employed  in 
coal  mines.  It  occurs  in  about  one-half  the  cases  of  diaseminatcd 
sclerosis,  and,  as  it  is  rarely  met  with  in  tabea  or  other  chronic 
nervous  disorders,  it  is  here  a  symptom  of  diagnostic  value. 

In  the  congenital  eai^es  it  is  probable  that  the  absence  of  the 
stimulus  which  accurate  retinal  impressions  afford  interferes 
with  the  functional  development  of  the  coonlinatiug  centres  for 
the  orbital  muscles.  In  coal  mine«,  the  very  defective  light, 
and  the  blackness  of  the  surroundings,  deprive  the  miners  of  any 
defined  retinal  impression,  and  hence  their  coordinating  centres 
are  apt  to  become  deranged.  But,  as  it  is  chiefly  those  who 
work  in  one  constrained  pxisition  on  their  sides,  with  eyes  «lirected 
obliquely  upward,  who  become  affected,  it  seems  likely,^  that  this 
unnatural  ancl  long-continued  direction  of  the  eyeballs  is  an  im- 
portant factor  in  the  production  of  the  affection  ;  indeed,  it  is  prob- 
ably to  a  great  extent  a  professional  cramp,  like  writers*  cramp. 

Those  patients  in  whom   nystagmus  is  due  to  a  congenital 

defect  of  vision,  do  not  complain  of  oscillation  of  the  objects  they 

look  at;  but  individuals  who  become  affected  with  it  in  later 

_  life  are  much  troubled  with  that  symptom,  especially  at  the  onset, 

H       Treatment — In  congenital  eases  which  admit  of  improvement 

of  vision,  a  cure,   partial  or  complete,  is   sometimes    brought 

■  about,  when  the  vision  improves.  If  strabismus  be  present,  it 
should  be  cured,  after  which  a  diminution  in  the  oscillations 
may  result.  In  miners*  nystagmus,  the  all  important  measure 
is  a  permanent  relinquishment  of  mine  work ;  and  tliii*  is 
■  frequently  followed  by  satisfactory  results. 
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Periostitis  of  the  Orbit.— Acute  i)eriost>tii*  has  miiny  syinp- 
toms  in  common  with  |ihtegmonoufl  inflammntion  of  the  orbital 
connective  tissue  which  generally  accompaniefl  it ;  but  may 
usually  be  di8tinguishe<l  from  the  latter  inflammation  occurring 
imlepenrlently,  by  the  fact,  as  first  pointeil  out  by  the  late  Mr. 
John  Hamilton,  of  Dublin,^  that,  in  it,  pressure  od  the  orbital 
margin  is  painful.  The  absence  of  this  tendernees,  however,  is 
not  always  conclusive  of  the  absence  of  periostitis,  especially 
ft  when  llie  latter  is  restricted  to  the  deep  parts  of  the  orbit.  In 
™  l^erioetitis  the  eyeballs  are  not  usually  so  swollen  as  in  inflnra- 
matiim  of  the  orbital  tissues.  iSuppiiration  may  take  place, 
necrosis  in  consequence  of  detachment  of  the  periosteum  may 
come  on,  and  communications  with  the  neighboring  cavities  be 
formed. 

In  secondary  syphilid,  or  in   later   stages   of  the   disease,  a 
syphilitic  gumma  of  the  orbital  wall  may  form.     This  is  ac- 
companied by  violent  frontal  neuralgia  or  headache,  increasing 
at   night.      Proptosis  f    (rtpo,  fonoard :  rrrw^fv', /«//m«7),  occurs 
with  marked  loss  of  motion  of  the  eyeball  in  one  or  more  direc- 
H  tions.     This  loss  of  motion  is  a  very  characteristic  symptom,  and 
B  serves  to  assist  in  tlie  diagnosis  between  this  affection  and  other 
B  orbital    tumors.     It   is   probably  due   to   an    extension  of  the 
infiammation   to  the   connective  tissue  of  the  orbit,  and  to  the 

•  muscles  themselves. 
Again  periostitis  of  a  chronic  form,  and  without  tendency  to 
suppuration,  occurs  most  commonly  in  persons  with  a  constitu- 
tional rheumatic  tendency-  It  is  accompanied  by  pain  in  and 
about  the  orbit,  and  there  is  increased  tenderness  on  pressure  of 
the  eyeball  backward.     Exophthalmos,  and  all   other  outward 

■  signs,  are  usually  wanting. 
The  Prog^nmu  depends  much  on  the  seat  of  the  inflammation. 
If  this  be  in  the  deep  parts  tjf  the  orbit,  thickening  of  the  peri^ 
osteum  may  cause  permanent  protrusion  of  the  eyeball ;  exten- 
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to  be  cspftble  of  producing  a  reflex  amaurosis  (p.  418), 
and  many  such  cases  have  been  recorded  under  the  name  of 
supra-orbital  amaurogjs.  By  the  light  of  modern  phy^^iology 
and  ophthalmology  it  is  not  probable,  I  might  say  not  possible, 
that  any  such  reflex  could  take  place,  and  it  seems  likely  that 
the  blindness  in  those  recorded  cases  was  brought  about  in  some 
other  way,  €,g,^  orbital  periosititia,  concomitant  injury  to  the 
eyeball  itself,  facta]  erysipelas^  intracranial  lesions,  and  so  on. 

Perforating  injuries  of  the  orbit  through  the  eyelids  by  prods 
of  walkiug-cane«?,  etc.,  and  the  lodgment  of  foreign  bodies  in  the 
orbit,  are  serious  accidents.  They  are  liable  to  be  followed  by 
phlegmonous  inflammation,  or,  if  a  pointed  weapon  (stick, 
sword-cane,  etc.)  has  been  pushed  into  the  orbit  with  some  force, 
it  may  pass  through  the  bony  wall  and  perforate  the  brain,  with 
fatal  result. 

It  is  remarkable  what  large  foreign  bodies  may  be  concealed 
in  the  orbit.  I  saw  a  case  in  which  a  bit  of  wood,  f-inch  long 
by  *-inch  wide,  lay  unsuspected  in  the  orbit  for  many  weeks, 
without  causing  any  marked  displacement  of  the  eyeball. 

TreahncnL — Foreign  bodies  shouM  be  removed  by  dilatation  of 
their  wounds  of  entrance,  or  by  the  formation  of  a  new  passage 
through  the  conjunctival  fornix — and  great  care  should  be 
taken  to  prevent  the  onset  of  inflammation  or  to  keep  it  within 
safe  bounds. 

Tumors  of  the  Orbit  necessarily  give  rise  to  proptosis,  and  the 
motions  of  the  eyeball  are  generally  impaired.  Vision  often 
remains  good  until  a  very  lat«  period,  unless,  as  rarely  occurs, 
the  optic  nerve  should  early  l)ecome  involved  in  the  growth  ; 
ultimately,  optic  neuritis^  or  optic  atrophy  induces  blind- 
The  upper  lid,  becoming  wonderfully  enlarged,  protects 
the  cornea  from  exposure  and  consequent  ulceration,  until,  at 
last,  the  excessive  protrusion  of  the  eyeball  no  longer  admits  of 
this,  and  the  cornea  sloughs. 

When  the  tumor  has  attained  a  certain  size,  It  may  be  fell  by 
the  tip  of  the  finger  passed  into  the  orbit,  and  some  iden  f  -t* 
consistency  and  mobility  can  be  formed. 


Is  evcnr  emt,  the  Urtotr,  tlie  rmfidkj  of  frowtli*  and 


Tlktj  grow  dowlj,  aad  iiwlly  meb  fcry  coonderabfe 
Mfe,  and  ttai  bulge  out  betveoi  tbe  ^i^ftll  aad  BMf|^  of  tlM 
urbiL  PmrafC  opam  tkm  protnidiflg  put  cmnaei  it  to  diottoidl, 
vbile  the  exnplitJiftliDQ*  b  al  Um  mme  tioM  iacnand,  ftod  «&- 
tiDct  iiieltifttioQ  to  ibe  protnuliiig  put  eu  be  ibh.  Tbe  givwtb 
of  th»  epn  m  ■oMeonpnied  by  pra  ot  *  ' 
The  eoBt«fit«  tre  gmerAlly  dibar  terooi  or  bon^-likc^ 
oeewioiuilly,  boin  mod  oiber  epidennie  lannclaooi  baTe 
Ibuiicl  in  tbetn. 

A  mucocele  ortgiiMitiiig  id  tb«  frootal  or  la  tbe  etbiooid 
BULf  absorb  tbe  orbita]  wall,  protrude  Into  tbe  orbit,  and 
rite  to  all  tbe  itgni  and  srroptomfl  of  a  true  orbital  ttiRton 

T^'mtmeni, — 'Fbe  cju  thou  Id  he  freeljT  opened  at  tbe 
fifOiDiDent  point,  evacuated  bv  gentle  pressure  backward  of 
eyeball,  and  the  sac  syringed  oot  two  or  three  times  daily  with 
an  ■ntiM'ptic  solution,  until  all  discbarge  has  eeaned.  The 
oj)ening  will  then  c\me,  while  the  eyeball  will  already  hare 
relumed  to  iti  place.  If  the  cunteiitB  lyf  tbe  cyst  are  aolid,  or 
nearly  »i\  it  bt^eomeii  necessary  to  extirpate  it  in  fold.  To  do 
thin,  lu  in  other  tumurB  aUo,  a  lioriziintal  inciston  must  be  made 
aionj;  the  orbital  mar^n  through  the  eyelid,  in  order  that  the  cavitj 
(if  tbe  orhit  may  he  reached ;  or,  two  perpendicular  ioeialoiis  at 
eilhcr  cnnthuB  through  tbe  upper  lid  may  be  made,  aud  the 
Itittcr  turiic<l  ujmun).  With  hooks  or  forceps,  and  scalpel  or 
ACJMioni,  the  cy»t  wnlJ  mui^t  then  be  carefully  separated  from  all 
adhesions. 

Krw^tusen  rrccur  as  the  result  of  inflammation  of  the  bone  and 

ui  |ieri(jfftitift,  and  are  usually  of  the  kind  known  as  ivory  exoa* 

They  spring  most  commonly  from  the  ethmoid,  or  from 

'  fn!   bone.     Their  gnrfuce  !»  tuherous.     Their  growth  la 

ly  «l(»w,  in  many  instan 
lasting  into  advanced  life. 


CO  mi 


THE  ORBIT, 


489 


Operative  interference  in  cases  of  exoatosia  of  the  urbit  is 
only  justiBable  when  the  tumor  does  not  grow  from  the  roof  of 
the  orbit,  antl  where  there  is  reason  to  think  it  is  attached  to 
the  orbital  wall  by  a  narrow  base  or  pedicle.  Several  instaneee 
are  on  record  in  which  the  growth  has  become  spontaneously 
separated  by  necrosis  of  its  pedicle.  Beyond  destruction  of  the 
eyeball,  there  is  no  danger  associated  with  these  tumors,  even  if 
their  growth  take  au  intracranial  direction ;  but  they  cause 
serious  disfigurement  and  much  pain. 

Cardnoma  and  Snrcomn — The  first  of  these  tumors  takes  its 
origin  in  some  neighboring  cavity  and  grows  into  the  orbit,  or 
it  may  start  from  the  orbital  walls,  or  from  the  retro  bulbar 
connective  tissue.  Sarcoma  may  originate  in  many  different 
positions,  most  frequently,  perhaps,  in  the  periosteum,  and  in 
the  connective  tissue  about  the  lachrymal  gland.  These  malig- 
nant tumors,  after  destruction  of  the  eyeball  by  pressure,  or  by 
phthisis  following  ulceration  of  the  cornea,  attack  the  bony 
walls  of  the  orbit  and  its  surroundings.  Many  forms  of  sar- 
coma, however,  are  non-malignant. 

The  early  extirpation  of  the  tumor  affords,  in  general,  the 
only  prosi>ect  of  saving  the  patient's  life. 

Pxdmting  ExophthalmoH. — This  title  includes  a  great  variety 
of  vascular  tumttrs,  the  majority  of  them  having  their  origin 
within  the  cranium,  while  the  remainder  are  truly  orbital. 
Symptoms  cxjmraon  to  all  these  are:  Proptosis;  the  presence 
of  peculiar  bruits  which  can  be  heard  over  the  orbit,  and  usually 
also  over  a  more  or  less  extensive  portion  of  the  skull  ;  and 
pulsation,  apparent  in  the  eyeball,  or  at  some  point  of  the 
orbital  aperture.  The  last  symptom  may  occasionally  be  absent 
during  the  whole,  or  part,  of  the  progress  of  the  case.  The 
intracranial  vascular  tumtjrs  with  which  we  are  most  likely  to 
have  to  deal  are:  Aneurism  of  the  ophthalmic  artery  at  its 
|>oint  of  orjgin  from  the  internal  carotid;  aneurism  of  the  latter 
vessel ;  and,  most  commonly,  arteriovenous  aneurism  from  com- 
munication of  the  internal  carotid  with  the  cavernous  ainua — 


this  latter   of  traumatic   origin.     In   the  orbit   the   following 
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oocur :  Tnie  aoearism  of  aoy  of  the  arterial  braadiea ;  dlUbaiii 
or  circumscribe  iraammtic  aneurism;  arterio-vcnoiia  aoeurimv 
of  fcraomatic  origin ;  anearisin  per  aiiailafnoEis ;  and  taliaogieclic 


Hemorrhage  is  liable  to  prove  fatal  id  tfaeee  cases. 

Treatment. — Ligalare  of  tbe  commoo  carotid  affords  tlie 
|>r'jMpect  of  cure.     Digital  comprOBion  of  the 
pnHJuctf'fl  cure  in  mme  cases, 

J>iBe&ieA  of  neighboring  Cavitiet  are  someiimee  liable  to 
encroach  upon  the  orbital  space  and  to  displace  the  erebalL 
The  frontal  lious  and  the  antrum  of  Highmore  are  the  caTitici 
which  chiefly  come  under  notice  here,  but  diseftge  of  the  el 
inoidal  and  sphenoidal  einus  does  ao  more  rarely. 

The  condition  in  these  ca^ee  ib^  ns  a  rule,  retention  ot   aori 
•ccretion  from  olistruction  of  the  outlet  of  the  cavity,  or  e! 
empyema.    The  most  oommou  initial  cause  is  catarrh  cif  the 
naial  mucou§  membrane  exteuding  into  these  cavities,  or  a  bl 
which  fractures  the  bone  in  such  a  way  as  to  occlude  the 
of  exit.     Polypi  sometimes  grow  in  these  cavities  and  dialeiid' 
them. 

When  a  collection  of  fluid  occurs  in  the  frontal  §inus,  or  in 
the  antrum*  it  is  usually  present  for  a  long  time  before  the 
orbital  cavity  is  invaded  by  bulging  of  its  corresponding  wall, 
and  this  in  accompanie<I,  or  preceded,  by  a  swelling  in  the  fore- 
hrwl  «)r  uheek»  rcaspeciivf^ly.  Finally,  the  orbital  wall  is  apt  la 
become  pcrforat<?d.  Then,  in  the  case  of  a  frontal  empyema,  an 
elaatio  KWetling  appears  at  the  upper  aud  inner  angle  of  the 
orbit,  ueur  the  pulley  for  the  tendon  oC  the  superior  obliquo; 
while,  in  the  cane  of  the  untruru,  the  tumefaction  appears  between 
the  oycbali  nod  the  inferior  orbital  margin.  The  eyeball  in  each 
instance  is  more  or  leas  displaced  in  the  opposite  direction  ai 
forward. 

Aj  there  la  no  frontal  sinus  in  children  under  eleven  years 
og€,  frontiil  empyema  cannot  occur  in  young  children, 

I'rior  to  pf  ri'Mratiou  of  the  orbital  wnll  the  only  Treatment  ihhl 
can  be  adopted  iei  the  formation,  by  means  of  a  gouge,  of  an 
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openiug  iuto  tbe  cAvity,  either  through  the  orbit  or  noetril  in 
the  case  of  froDtal  disciase,  or  through  the  orbit  or  cheek  in  the 
eiLse  of  disease  nf  the  antrum.  After  perforation,  evacuation  of 
the  fiui(J  must  of  course  be  made  where  it  points  in  the  orbit 
When  the  fluid  has  been  evacuated,  the  cavity  must  be  washed 
out  daily  with  sublimate  or  astringent  lotions,  to  bring  about  a 
healthy  state  of  the  lining  raucous  membrane  and  to  arrest  the 
discharge.  But  the  complete  cure  of  these  cases  is  oflen  an 
extremely  tedious  matter,  and  may  extend  over  many  months. 

Empyema  of  the  Ethmoidal  C^lls  presents  itself  as  an  orbital 
abscess,  pointing  at  the  upper  and  inner  angle  of  the  orbit, 
causing  displacement  of  the  eyeball  forward,  outward,  and 
downward.  It  is  not  possible  to  diagnose  with  certainty  the 
place  (»f  origin  of  the  abscess,  unless  some  of  the  purulent  dis- 
charge come  through  the  nostril.  After  tbe  abscess  has  been 
opened  lotions  syringed  into  the  opening  may  flow  out  by  the 
nose. 

Empyema  of  the  Sphenoidal  Sinus  is  extremely  rare,  and  is 
in  most  instances  difficult  or  impossible  of  diagnosis ;  for,  if  it 
give  rise  to  exophthalmos,  there  is  nothing  to  distinguish  the 
latter  from  protrusion  of  the  eyeball  due  to  many  other  causes. 

Ethmoidal  and  Sphenoidal  Empyema  may  produce  blindnesa 
by  pressure  on  the  optic  nerve,  or  by  setting  up  orbital  cellulitb. 

Hernia  Cerebri,  either  in  the  form  of  meningocele  or  of  en- 
cepbaloccle,  may  invade  the  orbit.  Its  most  common  situation 
is  the  upper  and  inner  angle  of  tbe  orbit,  to  which  it  gaioa 
aocen  through  the  suture  between  the  frorUal  and  ethmoid 
booes.  It  appears  as  a  fluctuating,  oflen  transparent^  pulsating 
congenital  tumor.  Pressure  causes  it  to  disappear,  but  givea 
rise,  at  the  same  time,  to  symptoms  of  cerebral  irritation,  or 
preisure, 

A  congenital  tumor  in  the  upper  inner  angle  of  the  orbit 
must  always  be  regarded  with  suspicion,  lest  it  be  a  cerebral 
hernia,  even  though  it  do  not  pulsate,  or  on  pressure  cause  cere- 
bral symptoms.  In  the  large  cerebral  hernia  death  in  the  first 
few  days  of  life  is,  we  know,  the  rule. 


»z 


tHBEABSI  or  TBS  SYS. 


Sso^thalmie  doitre— (Grmves*  Diatrnt,  Basedow  a 

(^fmpitnM. — ^The  three  can! mat  gjntptoms  of  thit  dlacMe  mre 
locreaaed  rapidity  of  the  hearths  actioa,  which  may  resell 
two  hoDilred  beat«  per  minute ;  toiuefaciion  of  tlie  thjroid 
gland,  and  exophthalmos.  Of  these  the  cardbe  symplom  m 
the  most  comiLaiit,  aud  u&ualty  the  first  to  appear ;  either. 
both,  of  the  others  may  be  waoting.  There  is  ofVen  aUo 
emaeiatioD,  with  outbursts  of  sweating  and  diarrhoea.  A 
venous  murmur  may  be  heard  in  the  neck.  And,  in  females^ 
there  is  very  commonly  irregularity,  or  suppre>ie>I«iii 
menstruation. 

The  disease  has  been  observed  at  all  ages,  but  h  mmt  comoioo 
in  early  adult  life. 

Von  Graefe's  Sign  is  a  very  early,  tolerably  constant,  and 
almost  pathognomonic  one;  it  consists  in  an  impairment  uf  the 
consensual  movement  of  the  upper  lid  in  assi>ctaitou  with  tbe 
eyebalU  When,  in  the  normal  condition,  the  globe  is  rolled 
downward,  the  upper  eyelid  falls,  and  thus  its  margin  is  kepi 
throughout  in  a  coiigtant  relation  to  the  upper  margin  of  the 
cornea.  In  Graves'  Disease  the  desoeot  of  the  upper  lid  doea 
not  take  place,  or  only  in  an  imperfect  manner ;  and,  conse- 
qucntly,  when  the  patient  looku  down,  a  zone  of  s^tlerotic  bo- 
comwj  viMthle  between  the  margin  of  the  lid  and  the  cornea. 
This  symptom  b  often  present  prior  to  any  exophthalmos,  and 
hence  its  great  diagnostic  value.  It  may  also  continue  aAer  the 
latter  disappears — although  it  is  perhaps  more  commi>n  for 
it  to  ditiap[H*ar  before  the  proptosis — and  it  is  not  seen,  or  but 
very  rarely  so,  in  protrusioD  of  the  globe  from  other  cattaea. 
But  i^  not  so  absolutely  pathngnoraonic  as  it  was  held  bjr 

von  •  be.  It  may  be  absent  in  Graves*  Diaeaae,  althoogli 

very  rarely  so  in  the  early  stages,  and  it  is  sometimea  present  in 
other  iliM«*iu*^d  states,  and  even  in  health. 

Rl(Olwag'»«  Sign  \n  aluti  very  constant.  It  is  iucompleteQc8e» 
and  diminiihcd  frequency,  of  the  act  of  involuntary  nictitation. 

ThiH  act  occurs  sometimes  only  once  in  a  minute,  or  several 
rapid  nictitatiijas  take  place,  aud  then  a  lengthened  |iause.   The 
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nictitation  each  tii 


i  incomplete,  the  margins  of  the  lids  not 
beiag  brought  together.  The  result  of  this  may  bt*  that  the 
lower  third  of  the  cornea  becomea  covered  with  paaous  vessels, 
owing  to  the  constant  eicpoeure;  for  even  during  sleep  the  eye- 
lids remain  partially  open. 

Dalrymple's  Sign  cougiata  in  an  abnormal  widening  of  the 
pali»ebml  aperture,  due  to  retraction  of  the  upper  eyelid. 
It  18  this  gaping  of  the  eyelids  which  gives  the  characteristic 
staring  aspect  to  the  patieuL  This  sign  is  often  erroneously  at- 
tributed to  Stellwag,  or  is  included  in  bis  sign.  The  error  is  due 
to  the  fact  that  in  the  same  paper*  in  which  l^tellwag  first 
drew  attention  to  what  is  above  described  as  his  sign,  he  dis- 
cussed this  other  previously  observed  sign.  According  to  White 
Cooper  t  it  was  Dalryinple  who  first  pointed  out  the  latter.  J 

Probably  each  of  these  "signs"  is  due  to  the  one  cause  sug- 
gested by  Sharkey»§  nanjeh%  loss  of  power  in  the  orbicularis, 
rather  than  over-action  of  the  levator. 

Otto  Becker  states  that,  in  a  majority  of  the  eases,  spontaneous 
pulsation  may  be  seen  in  the  retinal  arteries,  but  I  have  only 
found  it  sometimes.  The  vision — unless  when  corneal  complica- 
tions supervene — and  condition  of  the  pupil  are  unaffected  by 
the  disease.  In  some  cases  there  is  an  increased  flow  of  tears, 
but  most  of  the  patients  complain  of  a  dryness  of  the  eyeballs. 
The  sensibility  of  the  cornea  is  diminishe*!.  Ulcers  of  the  cornea 
are  not  common,  but  are  said  (von  Graefe)  to  be  more  frequent 
in  men  than  in  women,  although  Graves'  Disease  is  mi»re  common 


*  Wiener  Med,  Jahrhilehcr,  xvii,  p.  25, 1869.  See  also  Klin.  Monattbl, 
fiir  AugenhtHkande,  186ii,  p.  216^  aad  **  Graefe  ood  Scemisch's  Hand- 
bach,**  »i,  pp.  i»55  and  ^»56. 

t  Tht  Lancet,  May  20,  1849,  p.  658. 

X  Other  conditions  which  produce  widening  of  the  palpebral  aperture, 
or^^Siariug  Ej^c/'are:  1.  Orbital  Tumor  (mechaaically).  '2.  StimO' 
ktioQ  of  the  Cervical  Sympathetic.  S.  Cocaine  (in  slight  degree,  prob- 
ably  by  reason  of  2. — Jessop).  4.  Women  after  childbirth  (hysUtria). 
6.  In  tetanai  («pasio  of  occipito-frontatia).     6.  In  complete  amaoroais, 

{  Trang.  Ophth,  Sof.,  vol.  xi,  p.  204. 
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in  womea.  The  exposure  of  the  eye  and  dryness  of  the  coroei 
are  the  chief  causes  of  ulceration,  when  It  occurs;  but  Sattlv 
Inclines  to  the  belief  that  tt  is  alao  largely  due  to  ptLmlynla  of 
the  nervous  supply  of  the  cornea. 

The  patients  are  oHeu  hysterical ;  and  even  marked  pejchii^ 
disturbaaces  have  been  noted,  euch  as  a  peculiar  and  unnRtaral 
gayety,  rapidity  of  speech,  and  great  irritability;  or,  on  the  other 
hand,  extreme  depression,  and  even  attempts  at  suicide  hare 
been  observed.  Also,  loss  of  memory  and  inability  to  make  s 
mental  eBbrt.  The  motions  of  the  eyeball  have  in  some  cams 
been  defective,  a  fact  for  which  the  exophthalmos  doeis  not 
account.     Trousseau's  Celebrated  Macula  is  often  well  marked, 

jfVte  Progress  of  the  DUeiise  is,  as  a  rule,  very  chronic,  extend- 
ing  over  mouths  or  years,  hut  liable  to  6uctuations  in  the  loten* 
sity  of  its  symptoms.  A  few  cases  have  been  recorded  iu  which 
it  became  fully  developed  in  the  course  of  some  hours  or  tlays. 
After  a  lengthened  period  and  many  fluctuations,  the  symptoms 
usually  slowly  disappear.  Occasionally,  a  slight  permaaea^_ 
swelling  of  the  thyroid  may  remain,  and  very  ofteo  more  or  lo^H 
exophthalmos.  About  12  per  cent,  of  the  cases  go  from  bad  to 
worse,  and  end  fatally  from  general  exhaustion,  organic  disease 
of  the  heart,  which  may  have  come  on,  cerebral  apoplexy, 
hemorrhage  from  the  bowels,  or  gangrene  of  the  extremities. 

Cauges. — Auieinia  and  chlorosis  are  general  conditions  very 
oflen  present,  as  are,  also,  irregularities  of  menstruation,  but  it 
is  probable  that  the  latter  should  be  regarded  rather  as  a  con< 
comilant  symptom  than  as  a  cause.  Severe  illnesses  are  recorded 
OS  having  gone  before  the  onset  in  many  cases,  and  also  excessive 
bodily  or  mental  efforts.  Great  sexual  excitement  has  been 
known  to  be  followed  by  Graves'  Disease,  and  depressing 
psychical  causes  are  not  unfrequent  forerunners  of  it.  In  man; 
instances,  however,  the  patients  have  been  perfectly  healthy,  ao' 
no  cause  could  be  assigned. 

The  Enlarfjanent  oj  the  Thyroid  m  due,  in  the  Brat  inetanco,  tij 
dilatation  of  iXa  vessels;  but,  in  a  late  stage,  hypertrophy  of  the 
gland  tissue  may  be  prmluced,  and  increase  of  ita  conuecUvt 
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sue,  and  even  cystic  degeneration.     The  KtojMuiinwn  U  due 

byperaimia  of  the  retro-bulbar  orbital  tissues,  iis  is  demon- 
strated by  a  vascular  bruit  often  present,  and  tbe  fact  that  steady 
pressure  on  tlie  globe  diminishes  the  protrusion*  Hy|>ertropby 
of  the  orbital  fat  may  be  found  pod-nwriem,  but  is,  doubtless^ 
fi^coiuiary  to  the  hyperjtinua. 

The  Theory  until  of  late  widely  held  as  to  tlie  Naturf  of  the 
Dufea^  represents  it  as  a  lesion  of  the  cervical  sympathetic, 
which  causes  paralysis  of  the  vaso-motor  nerves,  and  consequent 
goitre,  exophthalmos,  and  pulsation  and  dilatation  of  the  caro- 
tids and  retinal  arteries ;  while  it  causes  excited  cardiac  action 
by  reason  of  a  permanent  irritation  of  the  excito-motor  nerves  of 
the  heart,  which  also  run  in  the  cervical  sympathetic.  Here  the 
difliculty  arises,  that  two  of  the  chief  symptoms  are  attempted 
to  be  explained  as  the  result  of  paralysis,  while  the  third  is  said 
to  be  due  to  excitation.  The  absence,  as  a  rule,  of  a  pupillary 
symptom  is  a  strong  argument  against  a  lesion  of  the  sympa- 
thetic. That  a  state  of  continuous  irritation  of  the  sympathetic 
should  exist  is  improbable,  and  is  without  proved  physiological 
analogy.  With  regar<l  to  paralysis  of  the  sympathetic  causing 
the  goitre  and  exophthalmos,  it  is  doubtful  whether  it  could  do 
ao;  for  experimental  division  of  the  sympathetic  has  not  pro- 
duced these  synvptoma  in  animals,  nor  have  they  resulted  in 
clinical  cases  of  paralysis  of  that  nerve  in  man,  although 
the  pupillary  symptoms  have  been  marked.  Pminuyrkni  exami- 
nation has,  no  doubt,  in  a  very  few  instances,  revealeti  alter- 
ations in  the  cervical  sympathetic^  but  they  were  of  an 
inconstant  nature,  and  were  wholly  wanting  in  the  vast  majority 
of  cases  which  have  been  microscopically  examined. 

These  considerations  tend  to  discredit  the  sympathetic  theory. 

Professor  Sattler,  of  Leipzig,*  has  advanced  a  theory  which 
is  worthy  of  consideration.  He  assumes  a  lesion  of  those  cir- 
cumscribed portions  of  the  vaso-motor  centre  in  the  brain 
which  preside  over  the  vaso-motor  nerves  of  the  thyroid  gland 


*"  Graefe  and  Steoiiseh'a  Uandbach,"  vol.  vi,  p.  984,  tt  #<g. 
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central  lesion,  such  as  ^yniraetrical  paralysis  of  the  external 
recti,  paralys^ia  of  the  associated  motions  of  the  eye^s,  aiul  glyco- 
suria. 

Hale  White  has  recorded  *  a  case  of  Graves'  Disease  in 
which}  after  death,  the  only  lesions  were  small  hemorrhages  id 
the  floor  of  the  fourth  ventricle. 

A  very  able  explanation  of  the  marked  preference  shown  by 
the  symptoms  for  the  right  side  of  the  body  i»  given  by  Dr.  W. 
A.  Fitr.gerald  {ioc.  ciL).  Bilateral  symmetry  (double  exophthal- 
tnos  and  swelling  of  each  half  of  the  thyroid),  although  not 
uncommon,  is  not  alwnys  present,  esjiecially  in  the  early  stages  ; 
and  when  want  of  symmetry  exisU  the  preponderance  of  the 
symptoms  is  on  the  right  side — the  right  eye  protruded  and  the 
right  lobe  of  the  thyroid  enlarged.  It  has  occurred  to  him  that 
the  extreme  constancy  of  the  cardiac  symptoms  affords  a  clue  to 
the  problem  of  this  preference,  for  he  believes  that  it,  too,  is  a 
right'sided  symptom,  as  it  is  more  than  probable  that  it  is  the 
right  vagus  which  is  chiefly  concerned  in  the  inhibition  of  the 
heart,  and  that  the  leil  has  but  little  power  of  the  kind.  Ar- 
lc>ing  and  Tripier^s  experiments^f  and  those  of  Masoin  J  and  of 
Meyer, S  show  this;  and  several  cases  are  on  record  in  which  ir- 
ritation of  the  right  pneumogastric  in  man  caused  marked  cardiac 
inhibition.  Fit:egerald  thinks,  also,  that  the  mode  of  develop* 
ment  of  the  heart  affords  an  explanation  of  the  supply  of  that 
organ  by  the  right  rather  than  by  the  left  vagus;  for,  soon  alter 
ita  appearance  in  the  embryo,  it  projects  to  the  right  side,  where 
it  comes  in  relationship  with  the  corresponding  vagus. 

Treaiment — A  principal  part  of  thb  consists  in  the  careful 
regulation  of  tlie  patieut^s  general  health  and  functionit.  Fre<h 
dom  from  mental  anxiety  and  excitement,  regular  hours, 
moderate  exercise^  aitd  change  of  air  are  the  most  important 
itemi. 


rU»  Med.  Joum.,  March  SO,  1889. 
ArehieeM  de  PhyaioloQie,  tome  ▼»  p.  166,  187S. 
Bull,  dt  VAcad.  Rojf.  d<  Mfd,  de  Belg,,  tome  vi,  Sme  lene,  p.  4. 
{  ^^Daa  HemmungtnenrenayBtem  des  Herzens,'*  p.  01,  186d. 
42 


498 


DISEASES  OP  THE  KTE. 


The  fluctuations  which  occur  in  the  intensity  of  tbe  sympi/om 
render  it  difficult  to  Arrive  at  detinite  conclusionB  with  regtrd  t»« 
the  efficacy  of  remedies,  a  vast  number  of  which  have  been  tried 
and  lauded  from  time  to  time.  In  mild  forms  of  the  affectiofl, 
and  especially  if  the  antemia  be  well  marked,  iroo  internally  ii 
beneficial,  but  in  severe  cases  it  has  the  opposite  effect.  QuioiiM 
in  moderate  doaes  has  been  employed  with  benefit  in  some 
Trousseau  recommended  digitalis  in  large  doses,  but  its 
must  be  watched.  The  beneficial  action  of  iodide  of  pol 
ill  ordinary  goitre  has  suggested  its  use  in  this  disease,  but 
under  its  iuHueuce  the  symptoms  are  sometimes  aggravated,  and 
it  is  doubtful  whether  they  are  ever  relieved  by  it»  Mr.  Uulke' 
speaks  highly  of  aconite,  and  Br.  Samuel  Wilks  f  bus  do  doubt 
as  to  the  value  of  belladonna.  ErgtJtin  internally  baa  b^iii 
tried,  and  with  advantage  in  some  instances.  Sattler  vrannlj 
reconjraenda  a  well-regulated  hydropathic  treatment,  when  tlie 
patient  is  not  too  excilable.  Paroxysms  of  cardiac  palpitatiooi^ 
etc.,  are  best  combated  with  ice  applied  to  the  head,  hearty  and 
goitre.  Tbe  sympathetic  theory  has  induced  the  trial  of  a  ga^ 
vanic  treatment  of  the  cervical  sympathetic. 

Dr.  GuuthierJ  reoo m mends  an tipyrin  before  everything  else. 
Lemke,  of  Hamburg,  §  in  two  cases  removed  one-half  of  the  eo- 
larged  thyroid,  with  the  result  of  curing  the  exophthalmos  aod 
the  excited  heart's  action,  while  the  other  half  of  the  thyroid 
became  spontaneously  reduced  to  normal  size. 

The  great  number  of  remedies  which  have  been  propoeed  for 
it  demonstrate  the  incurable  nature  of  most  cases  of  this  diseiise. 

In  caseij  where  the  exophthalmos  is  so  great  that  the  cortu 
exposed,  even  during  sleep,  it  is  desirable  to  perform  tarDorrik] 
(p.  148j  ;  and  the  same  operation  is  indicated  when,  tbe  di 
having  subsided,   the  exophthalmos  still   remains  to  a  degree 
which  gives  the  patient  a  disagreeable  expression. 

•  T^nf,  OpJUhdU,  5dc.,  Tol,  fi|  p.  84. 

t  Ibid-t  vol,  ri,  p.  60. 

t  fifv.  fit  MM  ,  IS»0,  p,  40ft, 

I  DeuUcke  Mtd,  Wochensvhr,,  Jttu.  8,  19U1. 


APPENDIX  I 


HOLMGREN'S  METHOD   FOR  TESTING  THE  COLOR-SENSE, 

For  the  parposes  of  this  method,  &  Belection  of  Berlin  worsteds  is 
ronde,  iocludiDg  red,  ornngeT  yellow,  yellow  green,  pare  green,  blue- 
green,  blue,  violet,  porple,  pink,  brown,  gray;  several  shades  of  each 
color  being  present,  and  at  least  five  gradations  of  each  tint,  from  the 
deepest  to  the  lightest.  Green  and  gray,  several  kinds  each  of  pink, 
blue,  and  violet,  and  the  pale  gray  shades  of  brown,  yellow,  red,  and 
pink,  must  be  well  represented.  But  no  two  samples  are  to  be  of 
precisely  ihe  same  shade  of  the  same  color.  This  large  number  of 
colors  and  shades  is  used  because  the  color-blind  person  escapes 
detection  with  more  difficulty,  and  the  diagnosis  therefore  is  all  the 
more  certainly  made  the  greater  the  variety  of  colors*  The  normal- 
eyed  individual  readily  selectA  the  right  ones  from  the  mass;  whilst  the 
color-blind  person,  although  the  right  ones  are  directly  before  him,  picks 
out  wrong  ones,  thereby  disclosing  the  character  of  his  defect. 

The  test'Color  with  which  Holmgren  invariably  begins  his  examination 
is  a  pale  pare  green,  becanae  green  is  the  whitest  of  the  spectral  colors, 
and,  consequently,  the  one  in  which  the  presence  of  color  is  most  diffi- 
cult to  recognize — the  one,  in  short,  most  easily  mistaken  for  gray 
(—  no  color).  Furthermore,  as  we  all  experience  the  most  difficulty  in 
deciding  whether  there  be  any  "  color  '*  at  all  present  in  the  very  deepest 
fthades  linearly  black),  and  in  the  very  palest  shades  (nearly  white),  tl 
ras  plainly  either  a  very  dark  or  a  very  pale  shade  of  green  that  should 
employed,  and  Holmgren's  experience  made  him  decid«  for  the  pale 
ihade,  as  providing  the  most  delicate  test. 

As  a  test  for  the  diagnosis  of  the  particular  kind  of  colorblindness, 
Holmgren  recommends  a  purple  (deep  pink)  sample — that  is,  the  whole 
roup  of  colors  in  which  red  (orange)  and  blue  (violet)  are  combined  (a 
kearly  equal  proportions,  or  at  least  in  such  proportions  that  no  one  of 
lem  suBficiently  preponderates  over  the  others,  to  the  normal  sense,  so 
as  to  give  its  name  to  the  combination.  Purple  is  of  especial  importance 
in  (he  examination  of  the  color  blind,  for  the  reaaon  that  it  forms  a 
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combinjtiion  of  two  fundamenUiI  colors  (red  and  blue) — the,  two  ejctreoe 

colore — which  flfre  never  confounded  wiih  each  other. 

The  Method  of  ExatniQatioQ  and  of  DiagnoaiB  ta  aa  follows:     The 
worstede  are  placed  in  a  pile  on  a  table  in  broad  daylight.     The  teit 
skein  ii  taken  from  the  pile  and  laid  at  a  short  diatance  from  it,  so  *• 
Dot  to  be  confonnded  with  ihe  other  skeins  during  the  trial,  and  the 
peraon  examined  is  then  requested  to  select  other  akeins  ino8t.r« 
bling  this  in  color  and  to  place  Lhem  by  the  side  of  the  sample.     Il  is 
mecesaary  he  should  have  clearly  onderstood  what  is  required  of  himi 
namelj,  that  he  should  search  the  pile  for  the  skeins  making  an  im- 
pression ou  his  chromatic  sense  similar  to  that  made  by  the  sample, 
and  independently  of  any  name  he  may  give  the  color.     Indeed  >  it  is  not 
desirable  that  he  should  be  asked  to  name  the  colors,  and  he  should  W 
discouraged  from  doing  so,    The  examiner  should  explain  that  resem* 
blance  in  every  respect  is  not  necessary  ;  that  no  two  specimens  are  just 
alike ;   that  the  only  question  is  the  resemblance  of  color ;   and  that, 
consequently,  he  must  endeavor  to  find  something  lighter  and  darker  of 
the  same  color.     If  the  person  examined  cannot  understand  this  verbal 
ezplaoatioti  the  examiner  must  resort  to  action.     He  must  himself  m&ke 
the  trial  by  searching  with  his  own  hands  for  the  skeins,  thereby  showing 
what  is  meant  by  a  shade^  and  afterward  restoring  the  whole  to  the  pile, 
except  the  sample  skein.     Or,  when  a  large  number  of  persons  have  to 
be  examined  together,  it  will  be  more  rapid  to  begin  at  once  with  such  a 
demonstratioD  before  the  assemblage.    There  is  no  loss  of  security  io 
this,  for  no  one  with  defective  chromatic  sense  finds  (he  correct  skeins 
in  the  pile  any  the  more  easily  from  the  fact  of  having  a  moment  before 
seen  some  one  else  looking  for  and  arranging  them. 

On  the  card  which  is  attached  to  the  inside  of  the  back  cover  of  this 
book  there  are  two  classes  of  wool-samples.  1.  The  Test  Samples,  which 
are  placed  horizontally.  2.  The  Colors  of  Confusion,— that  is,  those 
which  the  color  blind  person  selects  from  the  heap  of  wools^  because  he 
confuses  them  with  the  color  of  the  sample, — and  these  are  arranged 
vertically  under  their  respective  test-samples.  I 

The  test  is  conducted  as  follows:  Test  L  The  green  sample  is 
presented.  This  SHmple,  as  already  explained,  should  be  of  the  palest 
shade  of  very  pure  green,  which  is  neither  yellow  green  nor  blae-gr^ea 
to  the  normal  eye,  but  fairly  intermediate  between  the  two.  The 
examination  must  be  continued  until  the  person  examined  has  selected 
all  the  other  skeins  of  the  same  color,  or  ctse,  with  these  or  separately, 
one  or  several  skeins  of  the  class  corresponding  to  the  '*  colors  of 
Gonfusioa"  (I  to  G),  until  he  has  sufiGcieutly  proved  by  his  manner  of 
doing  it,  that  he  can  easily  and  unerringly  distinguish  the  confusion 
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aa  given  proof  of  onmistakal 
accuntplisbiiij^y^taAk.  He  who  places  beside  the  sa 
colors  of  confuaiiOD  (1  lo  5|,  thai  h  to  aajr»  finds  that  it  resembles  the 
test  sampl6f  is  colorblind.  He  who,  without  beiug  quite  gtiWiy  of  this 
coafusioQ,  evinces  a  manifest  disposition  to  do  so,  has  a  feeble  chromaiic 
sense. 

If  we  want  to  know  the  kind  and  degree  of  the  colorblindness 
which  the  f&iltire  to  perform  Teat  I  shows  to  be  present^  we  mast 
proceed  to— 

Test  JJa,  A  purple  skein  is  ahowu  to  the  person  being  examined. 
The  trial  roost  be  continued  until  he  has  selected  all,  or  the  greater 
part  of,  the  skeins  of  the  game  color,  or  else,  simottaneoasly  or 
separately,  one  or  several  skeins  of  ''confusion*'  (6  to  9).  He  who 
confuseSf  selects  either  the  light  or  deep  shades  of  blue  and  violet, 
especiall^Hhe  deep  shades  (6  and  7),  or  the  light  or  deep  shades  of  one 
kind  of  green  or  gray,  inclining  to  blue  (8  and  9).  1.  He  who  is  color- 
blind by  Test  /,  ^ad  who,  tipoa-Ttst  //a,  selecta  only  purple  skeins,  is 
termed  '' incompletely  color-blind.'*  2.  He  who,  in  Tfsi  7/ a,  selecta 
with  purple  only  blue  and  violet,  or  one  of  them,  is  "completely  red- 
blind,"  3.  He  who,  in  Tat  II a^  selects  with  purple  only  green  and 
gray,  or  one  of  them,  is  **completely  green  blind."  The  red  blind  never 
selects  the  colors  taken  by  the  green  blind,  or  tice  versa,  Oflen  the 
green  blind  places  a  violet  or  btae  skein  beside  the  green,  but  only  the 
brightest  shades  of  these  colors.     This  does  not  influence  the  diagnosis. 

The  examination  may  end  here,  and  the  diagnosis  be  regarded  aa 
settled.  But  to  convince  railway  employers,  and  shipowners,  and  their 
employes,  a  still  further  trial  may  be  made.  It  only  serves  to  corroborate 
the  diagnosis. 

Ttst  I fb.— The  red  skein  is  presented.  It  is  necessary  to  have*  a 
▼ivid  red  color,  like  the  red  flag  used  as  signals  on  railways.  This 
leal,  which  is  applied  only  to  those  either  ** completely  red-blind"  or 
**  completely  green-blind/'  should  be  continued  until  the  person  ex- 
amined has  placed  beside  the  specimen  all  tiie  skeins  belonging  to  this 
shade,  or  the  greater  part  of  them,  or  else,  separately,  one  or  several 
'*colors  of  confusion"  (10  to  13).  The  red-blind  then  chooses,  befiides 
the  red,  green  and  brown  shades,  which  (10  and  U)  to  the  normal  sense 
teem  darker  than  red.  On  the  other  band,  the  green  blind  selects 
opposite  shades,  which  appear  lighter  than  red  (12  and  18).  Every  caie 
of  complete  color  blindness  discovered  does  not  always  make  the  precise 
mistakee  just  mentioned  with  Ttjsi  lib.  These  exceptions  are  either 
persons  with  comparatively  inferior  degrees  of  complete  color  blind- 
it  or  color-blind  persons  who  have  been  exercised  in  the  ci>lor«  of 
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D&rked  D  =  86  at  a  distance  of  6  metreii  or  20  Ennrliah 
0  not  posBest  ooe-etxlh  of  Snellen's  flt&ndard  of  horroal 
•on,  although  he  may  be  able  to  read  the  typed  D  =  Oti 
with  each  eje,  he  will  be  considered  onfit, 
can  read  with  each  eye  separately  Snellen'a  types  QQin- 
Lt  a  distance  of  6  metres,  or  20  English  feet,  without 
)0t  read  them  beyond  that  distance,  i.<^,,  if  be  just  poa- 
of  normal  acutenesa  of  Tision,  and  hia  visual  deficiency 
efraction,  he  may  be  passed  as  fit,  provided  that,  with  the 
;  glasses,  he  can  read  Snellen's  type  D  —  6  at  0  metres, 
it,  with  fgyve.  and  at  least  Soelien^s  types  D  —  12  at 
!Eng|ish  f^eC^i^^  ^^^  other  eye ;  and,  at  the  same  time, 
^s  type  marked  D  =  OS  with  one  or  both  eyes,  without 
I,  at  any  distance  the  candidate  may  select. 
nimum,  a  candidate  most  have  with  each  eye  separately 
glasses ;  as  well  as  V  ==  J  with  one  eye,  and  V  .-  ^^  with 
th  glasses.  ] 

ty  to  distinguish  the  pnncipal  colors,  or  any  morbid  con* 
the  risk  of  aggravation  or  recurrence  in  either  eye,  will 
)n  of  a  candidate. 

are  taken  from  Sir  Joseph  Fayrer*a  *^  Regulations  as  to 
B,  etc."* 

avy, — L  A  candidate  is  disqualified  anleas  both  eyes  are 
["be  candidate's  acuteness  of  vision  and  range  of  aocom- 
i  perfect. 

IB  disqualified  by  any  imperfection  of  his  color-sense, 
otng  mles  do  not  apply  to  the  Medical  Department,] 
or  any  defective  action  of  the  exterior  muscles  of  the 
ifie»  a  candidate  for  the  Royal  Navy. 
ivil  Service  — With  reference  to  the  Home  Civil  Service, 
ere  refer  each  case  to  '*a  competent  medical  adviser, 
i|>ply  whatever  tests  he  may  deem  suitable,  and  whatever 

iciilar  situation  may  reijiiire." 
Jvil Service  {Cottnanted and  Uncovenanteti), — 1.  A caodi- 
ditt^d  into  the  Civil  Service  of  the  Government  of  India, 
one  or  both  eyes,  provided  that,  with  correctitig  lenses, 
^  vision  be  not  less  than  $  in  one  eye  and  I  in  the  other, 
Dorbid  changes  in  the  fundus  of  either  eye. 
myopia,  however,  with  a  posterior  stapbytomai  may  be 
^e  service,  provided  the  ametropia  in  either  «ye  do  not 


*  Smiud  £Uttii>ii,  J.  A.  Charchlll,  IS^^T. 


qualifies  a  candidate  for  the  Indian  Civil  Service.  Id  the 
date  said  to  have  been  cured  of  atr&bistnus  by  ot>eratloi| 
restoration  of  binocular  vision,  if  with  correcting  glasses  ik 
the  above  standard  (l)t  and  if  the  movement  of  each  ejt 
candidate  may  be  passed.  The  same  rule  applies  to  the  c{ 
ametropia  without  binocular  vision,  both  eyee  having  ful 
vision  with  glasses  and  good  movement. 

The  Indian  Medical  Service, — 1.  A  candidate  may  be 
the  Indian  Medical  Service  if  myopic  to  the  extent  of  6  D., 
vfith  correcting  lenses  bis  acuteness  of  vision  in  one  eye  < 
the  other  f ,  there  being  no  morbid  changes  in  the  fundi 
Cases  of  myopia,  however^  with  a  posterior  staphyloma,  m 
into  the  service,  provided  the  ametropia  in  either  eye  do 
D.,  the  acQteneu  of  vision  with  correcting  glaJiseB  beinj 
above  standard,  and  no  active  morbid  changes  of  choroid 
present. 

*2,  Myopic  astigmatism  does  not  disqualify  a  candidate  ft 
provided  the  combined  spherical  or  cylindrical  glasses  requir 
the  ametropia  do  not  exceed  —5  D. ;  the  acnleness  of  visio 
when  so  corrected  being  equal  to  /j,  and  in  the  other  eye 
modation  being  normal  with  the  correcting  glasses,  and 
morbid  changes  of  the  choroid  or  retina  being  present. 

8.  A  candidate  having  total  hypermetropia  not  exceed 
disqualified  for  the  service,  provided  the  sight  in  one  eye  ( 
the  effect  of  atropine)  equal  A,  and  in  the  other  },  with  -M 
lower  power.  ^ 

4.  Hypermetropic  astigmatism  does  not  disqualify  a  candi 
service,  provided  the  combined  lens  required  to  correct  the 
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the  eje  which  are  not  referred  (o  in  the  above  rules  may  exclude  a  can- 
didate for  admiBeion  into  the  Indian  Medical  Serv^ice. 

6.  A  candidate  is  disqualified  if  he  cannot  dietinguieh  the  principal 
colors — red,  green,  violet  or  blue,  yellow,  and  their  varioui  ahadea  (Dii* 
chromatopsia). 

7.  Paralysis  of  one  or  more  of  the  exterior  mosclea  of  the  ejeball  dis- 
inaliiiea  a  candidate  for  the  Indinn  Medical  Service. 

The  Indian  Marine  Service  [fnclitding  Engineers  and  Firemen).— i. 
A  candidate  is  disqualified  if  he  have  an  error  of  refraction  in  one  or  both 
9JW  which  is  not  neutraliKed  by  a  concave  or  by  a  convex  I  D,  lens,  or 
'flome  lower  power. 

2.  A  candidate  is  disqualified  if  he  cannot  distinguish  the  primary 
colors  and  their  various  shades — red,  £;reenf  violet  or  blue,  and  yellow. 

8.  Strabismus,  or  any  defective  action  of  the  exterior  mascles  of  the 
eyeball,  difiqualifips  a  candidate  for  the  Marine  Service. 

Royal  Irish  Constabulary.— Candidates  for  cadeUhips  in  the  Royal 

Irish   Constabulary,  and  recruits,  must  be  able  to  read  with  each  eye 

iparately,  and  without  glasses,  Snellen's  metrical  test  types  (Edition 

1882)  numbered  D  =  10,  at  20  English  feet,  and  those  numbered  D  =0.8 

~4l  any  distance  selected  by  the  candidate  himself. 

Squint,  inability  to  distinguish  the  principal  colors,  or  any  morbid 
condition  liable  to  the  risk  of  aggravation  or  recurrence  in  either  eye 
will  involve  the  rejection  of  the  candidate. 

The  British  Mercantile  Marine.* — The  Board  of  Trade  does  not  aa 
yet,  although  it  probably  very  soon  will  (see  footnote,  p.  50r»),  require  A 
boy  on  joining  the  Merchant  Service  to  pass  any  visual  lest.  It  is,  how- 
ever, open  to  any  person  about  to  serve  to  submit  himself  to  the  Board 
of  Trade  testa  for  color-blindness.  ' 

On  wishing  to  become  an  oflicer  (second  mate),  the  sailor's  color* 
vision  is  tested. f  The  tests  are  as  follows:  Test  L  Colored  cards.  The 
^ndidate  is  required  to  select  from  the  whole  number  of  cards  any  one 
»r  more  of  a  color  named  by  the  examiner.  The  candidate  is  shown  a 
particular  card,  and  asked  to  name  its  color.  The  candidate  is  required 
to  place  tx)gether  all  the  cards  of  one  color.  Te^t  IL  Colored  glasses. 
The  teat  is  made  in  a  dark  room,  and  a  lighted  lamp  or  candle  is  placed 
behind  the  glass.  Attention  is  especially  directed  to  the  candidate's 
ability  to  disdngnish  the  red  from  the  green  glass.  Tatt  II L  In  aome 
cases  in  which  the  examiner  decides  that  the  candidate  has  failed^  and  in 


*  Fur  Ihi*  irtioMii.iHiiii  i><tiktikint>.i  \i\  itiit  '.oi^tinn  I  am  indobted  Uf  Mr.  ItM-kfrtdn, 
Lirorpool. 
f  B«»»r»l  i>1    *iu.ii    l;<|i«iii  ijjHiTi  ih+'  iv'iH  Inr  Color'tirin4ln«i«#,  1SS5. 
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which  ibe  lattet  holds  a.  eantrarj  opinioD,  ae  well  as  in  cases  which 
raiae  a  doubt  iii  the  examiiier'a  mind,  the  facts  are  reported  to 
Depsrlment,  and  the  applicant  is  re^tested  bj  means  of  a  modlfict 
of  Holnijgren'Q  Test, 

The  candidate  for  hisoffioeT*«  certificate  is  not  teated  aa  to  hta  refract 
or  acuteness  of  viiion,  except  that  '*  A  pf  rson  who  has  lost  the  alj^ 
one  eje  cannot  he  permitted  to  he  ezamineij  for  a  certificate  of  compet 
either  for  Foreign  or  Home  Trade.  If  he  already  hold  a  certific-att 
cannot  be  examined  for  a  certificate  of  a  higher  grade."  * 

Jo  view  of  the  fact  that  a  sailor,  after  having  spent  iome  yeai 
Bca^  m&y  find  himself  disqn aliped  by  color-blindnesa  for  h\n  m 
certificate,  it  is  advieable  that  all  boys  should  seek  the  Board  of  Trl 
Coior-Test  Certiificate  before  adopting  the  sea  as  their  calling  in  life. 

It  it  evident  that  the  visual  teats  required  by  the  Board  of  Trad* 
imperfect  and  inanfficient,  and  it  ia  to  be  hoped  that  measures  will 
be  t&ken  to  malce  them  what  they  ouf^ht  to  be^f 


*  Board  of  TnMk-  Cireular,  No.  2&9,  iVbruiiry,  IS^^5. 

fin.  tbc  autuuQD  of  18&U  »  Camwittt^c  r*f  the  Royal  SocU-ty  wii-e   uprtointi 
iDrti«tig?vtQ  the  aahjmt  of  color -blindntsss  from  ti  |vr»i:t»ca1i  point  tif  view.     In 
181^2,  it  i3^uf](d  its  Ee]>ort,  is  whieh  it  recoinincndfl  the  sje^tcnmtic  oxaminoll 
ruilwaj  men  tku4  amilora  of  the  Af«rciiiili1o  Murine  m  rej;arJf  their  eolor^t 
and  0,1 1*0  liiilmgrcD'a  M^thofi  as  boing  the  !<iiiijiU^fft  hdiI  iao»t  cffi.i^ieat  teat. 
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AB9CE8S  of  the  Cornea,  196,  205 

Accommodation ♦  amplitude  of,  11  ; 
anomaliea  of,  49 ;  cramp  of,  28, 
81^  37,  55  ;  and  convergence,  con 
nectioD  between,  12;  mechanism 
of,  10 ;  normal,  9  ;  paralyaia  of, 
53;  relative,  12;  re {ative  ampli- 
tude of,  13  ;  voluDtarj  relaxation 
of  the,  69 

Accommodative  asthenopia,  30,  31, 
66,  82,  261 

AcutenesB  of  vieion,  tbe,  18 

Adenoma  of  ibe  eyelid,  141 

Adaptation  of  IJie  retina,  16  foot- 
note, 419 

Advaocement,  operation  of^  for 
fltrabiamus,  474 

Albinismoa,  200 

Albuminuria,  366,  382,  394 

Albuminonc  retinitia,  86((,  368, 
389,  394 

Alexia,  416 

Amaurosis,  407;  pretended,  420; 
quinine,  373;  spinal,  401 ;  supra- 
orbital,  418,  4S7 ;  temporary, 
after  blepharoapasmf  126 

Amblyopia,,  407 ;  alcoholic,  282, 
895 ;  central »  396  ;  due  to  central 
lesionfl,    407;    congenital,    317, 

417,  460,  483 

Amblyopia  ex  anopsia,  458  ;  glyco- 
auric,  404 ;  from  hemorrhage 
(biematemesia,  etc.),  405;  hyste- 
rical, 418  ;  from  injury  to  Bupra- 
orbital  nerve,  418,  587  ;  reflex, 

418,  687;  in  strabigraua,  469; 
tobacco,  281,  896;  toxic,  896; 
unemic,  420 

Ametropia,  25 

Amplitude  of  accomraiodation,  11 ; 


ill  hypermetropia,  28 ;  in  myopia, 
34  ;  in  presbyopia,  49 
Am|>litude  of  convergence,  13,  479 
Amjloid  degeneration  of  the  con- 
junctiva, 111 
Aneemia,  367,  386 

progressive  pernicioni,  867 
Aneurism  of  central  retinal  aKery, 

283 
Angle  alpha,  14 

gamma,  l-f,  28,  86 

in  hypermetropia,  28 
in  myopia,  35 
the  metre,  13,  479 
of  strabismus,  466 
the  visual,  19 
Aniridia,  242,  246 
AniBometropia,  49 
AnkyloblepnarODt  170 
Aphakia,  862 
Aphasia,  413,  414 
Apoplexy,  cerebral,  280 
of  pons  Varolii,  282 
of  retina,  367 
Arctis  senilis,  224 
Argyll  Robertson* s    operation    for 
ectropium,  10(5 
pupil,  281 
ArgytofliH,  85 

Arlt  Jaesche  operation  for  trichi- 
asis, 164 
Arlt'a  operation  for  ectropium.  169 
Arthritis,  gonorrfaisal,  107,  233 
Asthenopia,  86,  90;  accommoda* 
tive,  30,  31,  56    82;   rouHcular, 
477  ;  neurasthenic,  886  ;  retinal, 
386,  469 
Astigmatism,  26,  89 ;  after  cataract 
operations,   363;    estimation  of 
degree  of,  46 ;  irregular,  49,  217, 
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342,  844  ;  lental,  48;  opblkslmo^ 

Carcinoma  of  the  choroid,  268        ^^^| 

icopic  diagnoBiii  of«  44.  67,  74 ; 

of  the  orbit,  489                         ^^M 

rttinoacopy  in,  74  ;  spectacle*  in, 

of  the  breast,  268                             H 

46 ;  symptoms  of,  4*2 

Cardiac  disease,  366,  367,  982,  S$4        ■ 

Atheroma,  general,  366,  867,  882, 

Caries  of  naaal  bones,  1H1                         ^M 

384 

CaUract,  36,  249.  262,  262,  309            ■ 

Atrophy,  progressive  moscular,  282 

adherent  (or  accreta)«  820                ^M 

Atropine,  68, 87,  132. 18^,  193,  194, 

anterior  polar,  or  pyramidal ^        ^| 

196,  209,  231,  237,  270,  804, 

107,  318                                    ^^M 

806,  816 

artificial  ripening  of,  815           ^^H 

poisoning,  238,  279 

313                                   ^^M 

calcareous,  820                             ^^^H 

Badek's  operation  for  conica!  cor- 

capsular, 320                               ^^^H 

nea,  218 

central  capsular,  107                  ^^^H 

Berlin's  operation  for  entropium, 

central  lental,  228                        ^^H 

162 

complete,  309                                    ^M 

Binocular  718100,  468  footnote 

complete,  of  young  people,  917        ^M 

Bisulphide  of   carbon,  amblyopia 

congenital,  251,  817                    ^^H 

from,  897 

diabetic,  317                                ^^^1 

Black  eye,  172 

discission  for.  346                        ^^^H 

HJennorrhc^a  of   the  conjaoctiva, 

extniction   of,  without  iridec*        ^H 

99,  194 

tomy,  843                                          ■ 

of  the  lachrymal  sac,  175 

flaf)  operation  for,  S4S                        ^M 

neonatorum,  99 

fusiform,  319                                       ^M 

prophylaxis  of,  101 

von    Graefe's   operation  for,        ■ 

Blepharitis,      iiir^nntirginal,     88 ; 

aao                                 ^^M 

marginal,    83,    136,    174,    180 1 

linear  operation  foti  326            ^^^1 

squamosa,    185;    ulcerosa,   136, 

morgagnian,  812                         ^^^H 

162 

operations  for,  828                     ^^^1 

Dlepbarophimosis,  161 

partial,  817                                  ^^H 

Blepharoptosis,  141 

posterior  polar,  319                    ^^^1 

BlepharoBpasra,  126,  141 

ripeness  of,  8lt                           ^^^1 

Blind  spot,  Th»»,  24 

secondary,  319,  349                    ^^H 

Blow  on  eye,  54,  228.  240,  821,  822, 

senile,  809                                        H 

352,  366,  377,  387,  403 

ipectaclefl  afler  extractiaa  of,       ^1 

Bowman's  operation    for    conical 

^M 

cornea^  219 

suction  operation  for,  Zi9         ^^H 

Brain,    localisation   of  disease  in 

symptoms  of,  318                       ^^H 
three  millimetre  flap  opervtioii        ^M 

the,  U7,  412,415,  416,  417,44«. 

449 

for,  330                                            ■ 

Br«)a»t.  cancer  of  the,  258 

traumatic,  320                                   ■ 

Bnjra'n  loh,<,  lesion  at,  417 

treatment  of.  322                               Vj 

Br                         4 

tonular,  or  Umellar,  817                      * 

Bu                 y sis,  64 

Catarrh,  conjuoctiTal,  88 

Bupblhdimos,  SOS 

S|»ring,  87 
Cautery,  the  actual,  190,  196,  197, 

CAKAUccLrs,  obslTtictiofi  of  the. 

198,  206,  219,  842 

176 

Cnveruous    sinus,    thrombosis    of 

r-r.iKnpU^iy.  Oft,  151 

the,  283 

Lesion  of  the  internal, 

Cerebellum,    tumor    of    ihe^    890 

U« 

footnote,  462 

i  Ci4«taluU>my,  826,  849 

Cerebral   abscess,   890,  415;    o«* 

^^__ 

HhI^^H 

^^^^^v 

509          1 

^^^^^oliam,  280;    dieease,  142,   163, 

in  periphery  of  lield,  24  ;    theo-           I 

^m              446,449;  localizatiou,  147,412, 

riea  of  the,  16                                         1 

^H              449;    hemorrbBge»  41/v;    Boften- 

Commotio  retinoB,  387                         ^H 

^H              ing,  415 ;  traama,  301  ;  tubercle. 

Congeation  papilla^  369,  389                ^H 

^m              mi  ]  (utDor.  390,  41&,  451 

Conjugate  lateral  paralwia,  446           ^> 
Conjunctiva,  amyloid  degeuerHtion 

^H          ChAla^ioD,  188 

^m         Chemosia,  82.  86,  lOO.  US 

of  ihe.   111;    cyat  of  the,   120; 

^H          Chloroform  narcosig,  the  pupil  in, 

cyaticercuB  under  the.  120;  der- 

^m             280 

moid  tumor  of  the,  118 ;  diseaaes 

^m          Cbloroaia,  137,  283,  386,  892 

of  the,  82 ;    epithelioma  of  the, 
119;  easential  ahrioliing  of  the, 

^H          Choked  dine,  389 

^V          Chorea.  982 

^M           Choroid,  central  wnile  atrophy  of 

114 

Conjunctiva,  beraorrhagee  in  the, 

^H              the,  252,  324  ;  coloboma  of  the, 

83,  111,118;  hyaline  degenera> 

^^M             260 ;  eoUoid  degeneration  of  the, 

tion  of  the.  111  ;   hyoenemia  of 
the,   82;    injuries   of  the,   121; 

^^m             251 ;   coogeoital  defects  of  the, 

^H              269;    duea^es  of  the,  230;    de* 

lilhiaaia  of  the,    121  ;    lapna  of 

^H             tacbment  of  the.  264;    hemor- 

the,  113;  papilloma  of  the,  119; 

^H              rhage   in  the,   252;    injariea   of 

pemphigus    of    the,     113,    115; 

^H              the,  266 ;    toberde  of  the.   268, 

Pinguecula    of    the,    117,    118; 

^m              384  ;  tumors  of  the.  267,  377 

polypuB  of  the,  118  ;  sarcoma  of 

^H            Choroidal  rio;;,  77 

the,    120;    syphilitic   disease    of 

^H           Choroiditia,  250 

the,    119.    183;    transplantation 

^H                   ceotral,  252 

of  the,  150;    tubercular  disease 

^^^^            central  senile  gotlate.  261 

of  the,  111 ;  xeroain  of  the,  114, 

^^K           diaaeminated,    230,   260,    819, 

419 

^^V 

Con j  an  ctiTal  complication  of  small- 

^^^           purulent,  262 

pox,  no 

^^1         Choroido-retinitis,  251,  871 

Conjunctivitis^  88;    catarrhal,   88, 

^^m          Chromidroaia  palpebramm,  140 

179,   226;    croupoua,    108.  114; 

^^m          Ciliary  body,  coloboma  of  the,  244, 

diphtheritic,  108,  114,  115;    fol- 

^^_^ 

licular,    86;      gonorrharal,    99; 

^^^H                  diaeasea  of  the,  280 

granular,  88.  148,  152;  phlyclen 

^^^^^^          infiammatioD  of  the,  247, 

ular,  123,  124;  purulent,  ><9,  90, 

^^^^H              306 

92,  99.  162,  185,  1%                         ^M 

^^^^^0         iDJariei  of  the,  249 
^^^^^^^           new  growtha  of  the,  249 

Corectopia,  243                                        ^M 

Cornea,  abscess  of  the,  186,  196, 

^^^^P           muscle,  action  of  the,  10 

200,  221 ;    absorption  ulcer  of 

^^^^                   cramp,  of  the,  28,  31,  37, 

the,    198;    arcua   senilis   in   the. 

^m 

224 ;  bulla  of  the,  204  ;  calcare- 

^H          Climacteric,  the,  367 

oas  film  of  the,  210  ;    cautenza* 

^^1          Cocaine,  action  of,  on   the  pupiK 

lion  of  the,  129,  IVK);  cicatrices 

^m              122,  190,  197,  208,  220.  279,  32'J 

in   the,   130,  187;    coniCJil,  217; 

^^m          Coloboma,  congenital,  of  the  cho- 
^H              roid,  269;    of  the  ciliary  body, 

deep  ulcer  of  the*  101,  194  ;  der* 

moid    tumor   of  the,   118,   219; 

^H              244,  269  ;  of  the  cryat&lline  tens, 

diseafiea  of  th^,  184;  ectasies  of 

^H               245;  of  the  eyelide,  173  ;  of  the 

the,    211;    epithelioma   of    the, 
219;    faceted  ulcer  of  the,  198; 

^^^      iris,  244 

^^B  Colorblindness,  16,  396,  402,  410, 

fibroma    of   the,    219;     foreign 

^^H 

bodies  in    the,    195,    199,    219; 

^^H  Color-aense,    the,     16,     16,    499; 

globoaa,    807 ;    berfies    of    the. 

^^^H       method  of  testing  the,  16,  499 ; 

200;  infantile  ulceration  of  the, 

^H. 
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^H             with    xerophthalmia.     100;     in- 

Dermoid    tumors    of    coojunctiira 

^H             tiammations  of  the.  184  :  injuries 

and  cornea,  118,  219 

^m            of  the,  105,  206.  dl9,  30U ;  len- 

De  Wecker's  operation  for  staphj* 

^H             coma  of   the,    188.   221 ;     noii- 

loma  corneBe,  213 

^H             iilceratire  iDdammatioQA  of  the* 

Diabetes.  36.   54,   2:17.    239,    ai6, 

^m             205;    macula  of  the,  188,  221  ^ 

328,  370,  397,  4l>4,  446 

^m            nebnta  of  tb«,  1S8. 221 ;  opacities 

Dianoux^g  operation  for  trtch.laci8,^^H 

^H             of  the,  76,  187,  221 ;  paracetilestB 

'^M 

^^^       of  the,  128.  191,  195,  1^8,  218. 

Dilator  pupillse,  275                             ^H 

^^H       239  ;  rine  ulcer  of  the,  101,  125, 
^^H       198 ;    rodent  ulcer  of  the,  107  ; 

Dioptric  unit,  the,  6                             ^^M 
system  ot  the  eye,  8                     ^H 

^^f           aarcotna  of  the,  219 ;  selerotixing 

Dioptry,  the,  6                                           1 
Diphtherial  paralysis  of  skccomrao-        1 

dation,  54                                                      ^ 

^m             opacity  of  the,   210,   224,  227; 

^H             aimpte  ulcer  of  the,  lf)4:  sUph^l- 

^H             oma  of  the,  03,    106.  110,  113, 

Diphtherial    paralysis    of     orbiuil         J 

^H             147,  im,  211,  tattooing  of  the. 

muscles,  445                                               | 

^H             222;      truuBplantation     of     the, 

Diphtheritic     eonjunctiTitis,      108,         1 

^m             223  ;  tumors  of  the,  219 ;  ulcera- 

114,115                                                      1 

^H             live  inflammations  of  the,  184, 

Diplopia  in  convergent  conconaitant         1 

^M            211 ;   ulcus  serpena  of  the,  196, 

strabismus,  457,  467                        1 

^H 

crossed,  431                                   ^M 

^H         Corneal  complications  in  purulent 

homonymous,  432                          ^^1 

^H                     coujuuctivitis,  100,  lOJ,  104 

monocular,  241,  352                       ^^ 

^H                 iu  smallpox,  110 

in  insufficiency  of  the  internal         1 

^H          Cramp  of  accommodation,  28,  31, 

recti,  478                                             1 

^m                      'M,  55 

in  paralysis  of  orbital  muaclei,         1 

^H                 of  the  orbicularis,  126,  141 

429                                              ^J 

^^m          Critchett^s     operation    in    sympa- 

Discission,  31$,  817,  346                      ^H 

^H              thetic  ophtbftlmitis,  26U 

Distichiasis,  152                                    ^H 

^V          Croupous  conjunctivitis,  108,  114 

operations  for,  153                               V 

^H           Crus  cerebri,  lesion  of  the,  449,  450 

Duboisine,  279                                              J 

^B           Cupping,  patholoj(icaI,  of  the  optic 
H                      disc,  78,  288 

Dyslexia,  416                                       ^M 

^1                  physiological,    of     the    optic 

!   EccHYMOsis   of  the    conjunctiTa,  ^ 

H                      disc,  78 

88,  111,  118 

K          Cjclitis.  133,  209,  226,  247;  plas- 

Eclipses,  blinding  of  the  retinn  in, 

^H             tic,  248;  purulent,  248;  serooB, 

886 

^^i             20f),  248 

Bctropium,    165;  cicatricial,  166  | 

^^^B  CjBt,  meibomian,  138 

169,486;  muscnlar,  166 ;  senile. 

^^^B          of  the  conjunctiva)  120 

166;  spastic,  165 

^^^            of  the  iris,  242 

Ejrypiian  ophthalmia,  88 

^H          Cyaticercus  in  the  yitreous  humor, 

Electrolysis  for  nitvi,  140 

^H             8ti2;  under  the  conjunctiva,  120; 

for    stricture   of   canalicalus. 

^H              under  the  retina,  380 

176 

^m          Cystoid  cicatrix,  299,  342 

for  trichiasis,  153                            ^^ 

^H 

1.  Embolism,  cerebral,  281                       ^M 

^H              DACRYOlDEKlTia,   182 

of  retinal  vessels,  381,  897          ^^ 

^H          Dacryocystitis,  acute.  98,  181 

Emmetropia,  8                                            ^ 
Endocarcfitifl,  254,  286 

^H                 chronic.  179,  1 96 

^^^  Daturine,  279 

Kntropium,    113,     169;      organic. 

^^^H  Decentraiion  of  spectacle  glasses, 

160  ;  operations  for,  160;  senile. 

^^^       481 

■""■"""  i 

^^^^^^                                                      tNDEX.                                                        511        ^^ 

^^^^  Eimclefttion  of  the   eyeball,   261,   i 

Fomentations,  warm.  190                    ^^1 

^m       268                           1 

Form-sense,  the,  ir..  18,  414                ^H 

^^^_^  EpicAiitbtM,  178 

Fourth  ventricle,  diseases  of  floor      ^^M 

^^^^fe  Epilatioa  of  eyelasheSf  163 

of,  443,  44^                                           ^M 

^^^H  £pilepsj«  43,  281,  478 

Fovea  centralis,  79,  81                            ^H 

^^^B  Epiphora,  174,  179 

Fracture  of  base  of  the  skull,  118,            1 

^^^P  EpUcterilis,  225 

172                                                             I 

^^^^   Epithelioma    of    the   cOTijwncHva, 

Fundus  oculi,  the  normal,  77,  79         ^H 

^H             IH);  of  the  cornea,  219;  of  the 

■ 

^m             eyelid,  141 

Gaii.i^r1)*«     sutures    for    entro        ^ 

^m         Erysipelas  of  the  eyellda,  182, 181, 

pium,  ll>8 

^H              392,  484 

Galvano-cautery,  195,  K>7,198,206, 

^H         Krvthropsia,  354,  422 

219,  a42 

^M         Eserine,  8n  18il,  192,  193,  196,  218, 

Olauooma*  111.  204,  207,  210,  239, 

^B              219,  27n,  331.  33.1 

246,    283,   285;    acute,    291; 

^H         ETisoeration   of  the  eyeball,  214, 

chronic,  287  ;  etiology  of,  205  ; 

^H 

fulminans,    294 ;     hemorrhagic, 

^H          Exophthalmic  goitre,  147,  492 

807,  868 ;  pathology  of,  296 

^H         ExophlbalmoBt  pulflatitif^,  48n 

Glaucoma*  primary,  285                         ^ 

^^1         EzpreesioQ  of  granulations,  *J5 

secoiuiary,  227.  1136,  240,  242,       ^M 

^^1         Eyeballs,  the  motions  of  the,  and 

I-IM,  24H,  L»n7,  267,  305,  306,       ^^ 

^^H              their  derangements,  424 

321,  346,  348                                        1 

^H         Eyelids,    adenoma    of    the,    141 ; 

sub-acute,  294                                 ^J 

^H             chromidroaia  of  the,  140;   colo- 

treatment  of,  29S                            ^M 

^^1             boma  of  the,  17S  ;  cramp  of  the^ 

Glaucomatous  degeneration,  294          ^^M 

^m             126,  141;  diseases  of  ifae,  132; 

ring,  290                                         ^^H 

^H             eccbymoflis  of  the,  172;  eczema 

Glioma  of  the  brain,  384  ;  of  ibo     ^H 

^H             of  the,  132,  185;  emphysema  of 

optic  nerve,  402 ;  of  the  retina,      ^^M 

^H             the,    172;    epithelioma    of  the, 

230,  258.  355,  384                                 ^M 

^m             141 ;  erysipelas  of  the,   132,  161, 

Goitre,  exophthalmic,  147,  492            ^^ 
Gonorrbrtal    arthrilia,    107,    23« ;             | 

^H             dU2,  487;  eversion  of  the,   165; 

^^m             herpes  zoster  of  the,  1 32 ;  injuries 

conjunctivitis,  99  ;  iritis,  283                    1 

^^1             of  the,    172;   inversion   of  the, 

Goat,  367                                                        1 

^^1             ]5i);  lopuB  of  the,  141;  milium 

Granular   conjunctivitis,   88,    111,            M 

^H             of  the,  139 ;   moUusciim  of  the, 

114.  197                                            ^m 

^^H             1S9;  nacvus  of  the,  140;  restora- 

Granuloma  of  the  iris,  242                   ^H 

^H             tion  of  an,  170;  rodent  ulcer  of 

Green's  operation  for  entropium,       ^^ 

^H             the,  134;  sarcoma  of  the,  Ul ; 

161                                                             1 

^^^_       syphiUtic  sores  on  the,  133,  134  ; 

^^a 

^^^B      vaccine  vesicIeB  on  the,  134 

H>:M4TKiiKSia,  367.  405                        ^H 

HaBmopbthalmo^,  228                          ^^H 

^         Fackt  on  the  cornea,  181 

Hay  fever,  87                                        ^H 

^^1          Facia]  centre,  lesion  of  the,  147 

Headache,  43                                        ^H 

^^H          Fitr  |>o>nt  and  near  point,  10 

Hemiachromatopsia.  413                      ^^M 

^H          Fluorescin,  186.  107 

HemianieBthesia,  414,  416                     ^H 

^H          Focal  illumination,  70 

Hemianopsia,   407  ;  complete  ami       ^^ 

^H         Focal  interval,  40 

partial,  408,  412  ;  homonymous,            1 

^H                length  of  a  lens,  :i 

273,    408,    412;    In...      ...n    of            | 

^H         Focus,  conjugate,  3 

leaion  in,  412;  n&^i                  i  J  ;            1 

^^m                principal,  of  a  lens,  3 
^^M                 virtual,  4 

relative   and  absoln                 4U<           1 

1       perior  and   inferior,   408,   4li}           I 

^^K^    FoUicuUir  conjunctivitis,  83 

1       temporal,  408,  412                            ^^ 
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Hemiopic  pupil,  the,  416 
Hemipieg:ta,  414 

Intraocular  tension,  101,  S84^^^^^| 

23f^  245,  248.  252,  267,  38<^^^H 

crossed »  147,450,  462 

Inverted  ophthalmoscopic  itnag^^V^H 

Hemorrhage  in  the  anterior  cham- 

Iridectomy, 245,  298                              ■ 

ber,  228,  240 

in  cataract  operations,  332,  SIS    " 

HemorrhoidB,  S66 

for  glaucoma,  245,  24<J,  208, 

Hering'g  drop  experiment,  468 

3C7                                                    J 

footnote 

trideremia.  242,  245                             ^1 

theory  of  ihe  eoloi^genie,  16 

Irido  choroiditis.  2^6.  342,  260         H 

Hernia  cerebri,  491 

Iridocyclitis,  209,  210,   2S0,  2S6,  H 

Herpea  cornese,  tJOO 

260                                                 _^B 

zoBler  ophthalmicus,  !S2,  201 

Iridodialysis,  241                           ^^^^| 

Heterophthalmoe,  243 

Iridodonesis,  352                           ^^^^| 

HippuB,  278 

Iridolomy,  247,  361                        ^^^M 

Holmgren^a  teats  for   color-blind- 

Iridoplegia,  283                                     ^1 

neas,  17,  and  Appendix  I 

Iris,  absence  of  the,  242,  Mfi  ;  au-  ^H 

Hooping  couj^h^  H8,  202 
Hordeolum,  138 

teversion  of  the,  242  ;  coloboma  ^H 

of  the,  244;    cysts   of  the»  242;  ^M 

HQtz*8    operation  for  eniropiuni, 

diseases  of  the.    230 ;     foreign  ^H 

164 

bodies  in  the,  240;  granuloma  of  ^H 

Hydrocephalus,  891,  400 

the,  242;    injuriea   of  the,  240;   H 

HydrophrhalmoB,  307 

malformations  of  the,  24}) ;  new  ^H 

HyoBcyamlne,  279 

growths  in  the,  242;  op«^ratiooB    ^^ 

Hypermetropia,  25;  amplitude  of 

on  the,  245  ;  persistent  pupillary 

accommodation  in,  28;   angle  y 

membrane  of  the,  243;  poslerior  ^J 

in,  28  ;  asthenopia  in,  30  ;  axial, 

limiting  membrane  of  the,  27t$ ;    ^| 

26  5    curvature,   26 ;      cramp   of 

prolapse  of  the,    10*1,   102,    103,    H 

ciliary  muaele  in,  28;  determina- 

212;   retroflexion   of  the,    241;   H 

tion   of  degree   of,  26,  66,  68; 

rupture  of  the  sphincter  of  the;   ^H 

direct  ophthalmoscopic  method 

241;     sarcoma    of     the,      24S,   H 

in,  «5  :  internal   atrabisraus   in, 

trembling  of  the,  H52 ;  tubercle   ^| 

30,   464;  latent,   2t^   31;  maoi- 

of  the,  243                                          H 

featt  29,  31  ;  prescribing  of  ^pec- 

Iritis,  84,  08,  06,   111.    126,  231,    ■ 

taclee  in,    SO;    retinoacopy  in» 

842 T  diabetic.  287;  gonorrhceal,    ^H 

68 

2;{3;  parenchymatous,  231,2^4;   ^| 

Hypermetropic  astigmatism.  41 

plastic,  231,  233;  piirtilent.  231,  ^| 

Hypbicma,  228,  240 

240 ;  rheumtitic,  233,230  ;  serous,  ^1 

Hypopyon,  125, 186, 194,  196, 201» 

231,   233,   307;    syphilitic,    28^,  ^1 

H       206,  248,  350 

234,  240;  treatment  of,  237            ^H 

^H  Hysteria,  281.  886,  387,  418 

^H 

^ 

Jacob*8  ulcer,  134                       ^^^^ 

Illaqokatio,  163 

Jequirity,  97                                 ^^^H 

Image  formed  by  a  leus,  6 

^^^^1 

real,  6 

Keratitis,  110,  UQ,  124,  125,  184  ^  ^1 

virtual,  6 

bullosa.  204  :   dendriform,   206;  ^H 

Influenza,  epidemic,  64,  446 

diffiise  interstitial,  20t) ;    fftacicu*  ^| 

Intermittent  fever,  202 

lar,    124,   129;     neuroparalytic,  ^H 

Internal  recti,  insufficiency  of  the, 

190;  phlyctenular,123,  126,  109;  H 

37,  477 

punctata,    200,   233,    248,     262 ;  H 
riband-like,   210;    striped,   840;  ^1 

capsule,  lesion  of  the,  414 

Intestinal  worms,  283                           , 

threadlike,  203                               ^B 

Intraocular  growths,  47 

Eeratoconus,  217                         ^^^H 

^^^^^^ 

►KX.                                          513       ^ 

^^^^Lachrtmai.  appnnittiB,  diseases  of 

Linear  cataracl  extraction,  825              ^M 

■              the,  174 

Lithiasis  of  the  conjunctiva,  121            ^^M 

^m                canal icQlu0,  obatruction  of  the, 

Localisation,    cerebral,    147,   412,        ^^ 

B 

449                                                              1 

^H                duct,  stncture  of  the,  17ti 
H                 fistula,  182 

Locomotor  ataxy,  281.  288,  446           ^J 

Lupus  of  the  conjunctiva,  113               ^^H 

^^^^          gland,  extirpation  of  the,  18^ 

of  the  eyelid,  141                           ^H 

^^^K                hjpertrophj  of  the,  183 

1 

^^^^                 inflammation  of  the,  182 

IIaccla  lotea,  diseases  of  the,  36 ;             1 

^^^          obstruction,  82,  176,  177 

oervouH  supply  of,  410;  normal             1 

^H                 ptmctum,  ever«ioD  of  the,  84, 

appearances  of  the,  79;  ophthal-             J 

^^^             132,  166^  174 

moscopic  examination  of  the,  €3       ^J 

^^^^H                tnTereion  of  the.  174 
^^^^H               malpoaitioD  of  toe.  174 

Macula  cornea,  180,  221                        ^M 

Madarosis,  134                                       ^^| 

^^^^H               occlaaioQ  of  the.  1 74 

Maddox's  rod  test,  479                          ^M 

^^^V               stenoste  o(  the,  174 

Mania,  acute,  282,  283                          ^^H 

^^r               sac,  acuL©  inflammation  of  the, 

Massage,  88,  222,  224,  226,  388            ^M 

^^__             181. 

Measles,  84,  206,  264                             ^M 

^^^K                blenorrhrpa  of  the,  179 

Media,  the  intraocular,  7                       ^H 

^^^m               mucocele  of  the,  180 

the  refracting,  8                              ^H 

^^^*                  obliteration  of  the,  182 

Meibomian  cyet,  138                             ^^M 

^m           La^opbthulmost  147 

Melancholia,  283                                     ^M 

■           lamellar  cataract,  317 

Menin^lis,  269.  280.  3fK),  484               ^^ 

^B          Lamina  cribrosa,  77 

cerebrospinal,  253,  21^4,  280,             1 

^^^^  Lead  poieoning,  893,  446 
^^^^B|X«ens,  action  or  a  concave,  on  rayp. 

890                                                        J 

tnkerculMr,280,  890                          ^M 

^^^^P     2 ;    of  a  convex,  on  rajs,  2,  3 ; 

Menstruation,  227,  9m,  392,  394           ^M 

^^^^      foeai  length  of  a,  3 ;  optical  cen* 

Mental  derangement,  sign  of,  63,             M 

^H            tre  of  a,  2 ;    principal  axis  of  a, 

340                                                                J 

^^m            2;    principal  focuB  of  a,  3;    the 

Metamorphopsia,  872                              ^^1 

^H             image  formed  by  a,  4 

Metre  anele,  1^.  470                               ^H 

^^^^         (crygtalline),  absence  of  ihe^ 

Metria,  2Hfi,  254,  Htt6,  484                     ^H 

^^^H             352;     calcification    of   the, 

Metrical  system,  6                                  ^^M 

^^^^1            23i>;    change  of,  in  accom- 

Micropsia,  53,  372                                  ^H 

^^^^H            modation,  10;   coloboma  of 

Military  ophthalmia,  88                         ^H 

^^^^H            the,  244 ;    diseasei  of  the, 

Milium.  139                                              ^H 

^^^H           Sm ;  dislocation  of  the,  228, 

Mind-blindness,  417                               ^^M 

^^■H           806,  351;     injttriea  to  the. 

Mirror,  concave,  7                                  ^^| 

^^*              ?!06,  320 

plane,  fJ                                             ^^1 

^B          Lenses,  cylindrical,  45 

Molluscom,  139                                                1 

^K                 numbering  of  the  triali  6 

Morphium,  action  of,  on  the  pupil,         ^J 

^B                 apherical,  2 

^M 

^m          Leriial  aBtigmatigm,  48 

Motions  of  the  eyeballs,  424                  ^M 

^m         Lenticonus,  3,  6 

Mucocele,  180                                      ^H 

^M          Leucocythemia,  370 

Mules's  operation,  215,  264,  266           ^H 

■          Leucoma,  188,  221 

Muscarine,  279                                          ^H 

■                 adherent,  106,  105,  196,  222 

Muscffi  volitantep,  857                             ^^1 

^B          Lice  in  the  eyelafthes,  137 

Mydriasis,  53,  282,  487,  484                  ^fl 

■          Light  di  fife  fence  (L   D.)*  16 

traumatic,  242                                      | 

^B                 mioimaro  (L.  MOi  16 

Mydriatics,  action  of  the,  270                    ■ 

■          Light  sense,  the,  16,  291 ,  372,  878, 

MyekiUs,  B90                                                I 

^^^      874,400,414 

Myopia,  25.  31,  377 ;  amplitude  of       ^1 
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H                           accommodation  in,  34;  angle  > 

Optic  nerve,  the,  62,  77 

H                            in,  35;  axiiil,  31;  complicationa 

alrophv  of  the.    1S2,  23a 

H                             of,  36,  377  ;  cramp  of  accommo- 

oOl,  3112,  3©0,  408,40(1 

H                           dation   in,   37^,    curvature,   32; 

484,  48<J,   »87 

H                           detachment  of  retina  in,  36,  377  ; 

colloid    outgrowths    from 

H                           determi nation  of  the  degree  of, 

the,  403 

■                            32,  66,  71 ;     direct  ophthalmo- 

diseases  of  the,  389 

■                           Hcopic   method  in,   66;    ioauffi- 

injuries  of  the,  403 

H                           ciency  of  the  internal  recti  in. 

resection  of  the,  256 

H                            37,   45rt,  477;    macular  diaeaae 

tumors  of  the,  402 

H                            in,  3«»  J  management  of,  37  ^  opa- 

papilla,  62,  77 

^M                           citiee  in  vitreous  humor  in^  37 ; 

cupping  of  the,  78 

H                           posterior  staphjioma  in,  36  ;  pre- 

287 

H                            gcribing   of   spectacles    in,   3B  ; 

radiations,  lesions  of  the,  41^ 

■                            progressive,  86,  37  ;  retinal  hem* 

tract,  lesion  of  an,  415 

H                             orrbage  in,  M 

neuritis,  230,  261,  380,   400, 

H                        Myopic  aatigmatiBm,  41 

487 

■                         Myosarcoma  of  ciliary  body,  260 

retrobulbar,  393,  896 

■                        Myoms,  280 

with   dropping  of  wat«rf 

■                                spinal,  281 

fluid  from  nostril,  896 

H                          Myoiica,  action  of  the^  19 

Optical  axis,  the,  8 

H                                use  of,  in  glaucoma,  304 

centre,  the,  8 

■ 

Orbit,  carcinoma  and  aurcoma  of 

H_                     NiBTtTS  of  the  eyelids,  140 

the,   48t^;    caries   of  the,    486; 

^fe                      N&aal  catarrh,  180,  181,  202 

cysts  of  the,  488  ;  diseases  of  the. 

^P                              ducti  Btriclore  of  the,  176,  179 

484;  diseaoes  of  neighboring  ear- 

^f                       Xear  point,  10 

ities,  400  ;  exostosis  of  the,  4J^8  \ 

■                        Nephritis,  368.  420 

foreign  bodies  in  the,  487  ;    fratv 

H                        Neurasthenia,  284 

ture  of  the,    172.    487  ;   infiam- 

■                         Neurectomy,  optic.  266^  270 

mation  in  the,   392;    injuries*  of 

H                         Neurotomy,  optic,  266 

the,  486  ;  penetrating  wounds  of 

■                         Nicotine,  280 

the,  487;    syphilitic  gum  ma  of 

■                        Night-blindness,  1 16, 372, 373, 419 

the,  486 ;  tumors  of  the,  147,  3y2, 

H                        Nuclear  paralysis,  443 

487 

H                        Nyctalopia  (see  Night-blindneM) 

OrbitAl    cellolitis,    484;    muaclea. 

■                         NystagmuB,  2C0,  317,  483 

paralysis  of  the,  429 ;  penoslitisC 
486 
Oateo  aarcoma  of  the  choroid,  248 

H                        OcciPtTAi.  LoBK,  lesion  of  the,  412 

■                        Omphalophlebitis,  264 

OEa>Da,  179 

H                        Opaque  nerve-fibres,  78 

H                         Ophthalmia^  Egyptian,  88 ;   gonor- 

Pagknbtecbbr's  ointment^  128 

H                             rhcDal.   99;     granular,   88,    148, 

Pannus,  92,  199 

H                             162;  military,  88;  phlyctenular, 

Panophthalmitis,    110,    200,     228< 

■                              123;    purulent,  90,   152;    tarsi, 

263,  201,  355,  366 

^b                          186 

Papillitis,  389 

^H                     Ophthalmoplegia,  externa,  443 

Papilloma  of  conjunctiva,  11» 

^P                             interna,  63,  443 

Paracentesis  of   the  cornea,   129, 

■                        Ophthalmoscope,  the,  66;    direct 

191,  192.  196.  198,  218,  230 

H                             method  of  examination  by,  68  ; 

Parallax,  78,  289 

H                           estimation  of  refraction  with  the, 

Parallel  rays,  8 

H                            63  ;    indirect  method  of  exami- 

Paralysis  of  aocommodatioti,    5$ 

■                            nation  by  the,  60 

448;  bulbar,  64,  282,  445;  of  Ow 

"V^ 

r^  1 

^^^^^Rtcal  sympalhetlc,  2J*2 ;  con 

the,  H4,  132,  Km,  174;  inversion          ^^M 

^H       jagale  lateral,  44G;    dipKiherial, 

of  the,  174  ;  occlusion  of  the,  174          ^^H 

^H         68.  445  ;  of  the  facial  nerve,  H7^ 

Punctum  prosimum,  10                              ^^H 

^m        4.>2;     of  the  tifth   nerve,   !'.»»; 

remotum,  10,  32  footnote                   ^^M 

^m         of  ihe  fourth   nerre,  4^8,  451  ; 

Pupil,  action  of  the  mydriatics  on           ^^H 

^m        general,  of  the  insaae,  282,  283. 

the,  27^»                                           ^H 

^m        401  ;    intermittent  of  the  third 

action  of  the  mvotios  On  tb«t           ^^1 

^H         nerve,  442;  of  the  levator  palpe- 

27^                                                      ^1 

^M         brae  (see  Ptosii*);  nuclear,  443; 

the  Argyll  Robertson,  281                   ^H 
artificial,  240                                        ^H 

^H         of  the  orbitjil  tnusclee,  429  ;    of 

^H         the   sixth    nerve,   53,  431,  452; 

change  of,  in  accommodation,          ^^M 

^^^^-of    (he     aphiocter     Indis     (see 

^H 

^^^^hlfydriaais) ;   of  the  third  nerve, 

contraction  of  the,  272                       ^^M 

^^^68,  44VI,  451 

in  chloroform  narcosis,  280                ^^H 

^V    Pemphi^tia  of  the  conjanctiva,  113, 

dilat&tion  of  the,  276                            ^H 

H         115,  148 

exclusion  of  the,  231                          ^H 

^V     Perimeter,  the  21 

bemtopic,  415                                     ^H 

^B      Peritomy,  9H 

hippus  of  the.  278                               ^M 

^^m     Phljctennlar    conjunctivitis,     123, 

influence  of  the  fiflh  nerve  on          ^^H 

B 

the,  279                                     ^H 

^H             keratitiB,  123,  125,  100.  201 

of  the  optic  nerve  on  the,          ^^H 

^H     Phosphene,  377 

^H 

H      Photophobia,  87,  03,  100,  126 

of  the  sympathetic  on  the,         ^^| 

P            Phtheiriasis  cilionira,  137 

^H 

L            Phlhials  anterior,  2ti2 

of  the  third  nerve  on  the,          ^^H 

^K            balbi,  228,236,241) 

^H 

^H     Pbjfloatigmine.  27l» 

malposition  of  the>  243                     ^^M 

^m     Pilocarpine,  18t),  279 

occlusion  of  the,  232                         ^H 

^H     Pineal  gland,  tumor  of  the*  461 

retlex  contraction  of  the,  272             ^^H 

^™      Pinguecula,  117 

size  of  the,  in  disease,  280               ^^1 

Pneumoniii,  200.  202,  287 

in  heahh,  272                               ^M 

Polycoria,  243 

supernumerary,  24S                           ^^H 

Polyopia,  monocular,  318 

unrest  of  the,  278                               ^H 

1           Polypus  of  the  conjunctiva.  118 

Pupillary    membrane,    persietenl,          ^^H 

^K    PonA,  lesions  of  the,  H7,  282,  446, 

^M 

H        447.  452 

Purulent  conjunctivitis,  80,  00,  OQ,         ^H 

^^      Posterior  fttaphyloma,  86,  264 

152,  185,  194                                    ^H 

Pregnancy,  36«.  382,  420 

inflammation  of  Tttreooa  ha-         ^^M 

PreBbyopift,  4J> 

mor,  355                                             ^H 

Prism .  action  of  a.  1 

iritU,  231,  240                                     ^H 

1           Proptoaia,  485,  487 

reliniris,  365                                       ^^H 

^A     Paeudo-glioma,  258,  855,  3^4 

Pyiemia,  254,  484                                      ^H 

^B     Paychical  blindness,  417 

^^H 

P       f   Pterygia* m,  110 

L           PtoaiB,  141.  178,  414,  436,  448,  444, 

QuTiriNB  amaurosis,  373                           ^^M 

^^^M 

^H 

RKcruRENT  fever.  237                               ^^M 

^^M           with    a«Hoeiated     movements, 

Red  viHion,  353,  422                                   ^H 

^"                14^1 

Reflection,  phenomenon  of,  6                  ^^H 

PulfiHtioii    in    retinal    vesaeti,  81, 

Refraction    and    accommodation,         ^^1 

2fl0.  2U4,  4Q3 

normal,  7                                       ^^H 

Pulvinar,  lesion  in  the,  413,  414 

and    accommodation,    abnor         ^^H 

^^     PoQCtum    lacbrymale,  eversiou  of 

mal,  25                                            ^^H 
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Refraction,  eBtimation  of  Lhe,  by 
the  aprigbt  image,  ns 
estimation   of  the,  by  retino- 

ecopy,  C8 
the  phenomenoti  of,  1 

Resection  of  tbe  optic  nerre,  206, 
270 

Retina,  adaptation  of  tbe,  16  foot- 
note, 419;  aneurism  of  the  cen 
tral  artery  of  ihe,  -^81  ;  apoplexy 
of  the,  307;  blinding  of  the,  by 
direct  sunlight,  385;  cysticercus 
under  the,  ^80;   detachment  of 
the,  38,  236,  248.  257,  320,  S57, 
848,  30a,  376 ;  development  of 
connecrive  tissue  in  the,    875 
diseases  of  the*  H*)^ ;    embolism 
of  I  he  central  arfery  of  the,  381 
808;  glioma  of  the,' 384;  hemor 
rhage  in   tbe,  36,  111,  307,  365 
867,871,375;   hypertestbesia  of 
the,  38i>,  387,  418;    normal,  78 
septic    affections    of    tbe,    111, 
86S  ;    thrombosis  of  the  ceatral 
artery   of   the,    38 i;     traamatic 
(edema  of  the,  387 ;    anteathenia 
of  the,  387 

Retinal  affections  in  diabetei,  S70 
anesthesia,  385 
asthenopia.  886,  460 
iscba^mia,  373 
vessels,  the,  79 

Retinitis,  230;  aibumtntiric^  866, 
sua,  380,  394;  hemorrhagic, 
865.  870;  leuca,*miCi  870;  pig- 
mentosa, 373,  419;  proliferanst 
876;  punctata  albescens,  876; 
pnralent,  111,  365;  syphilitic, 
371 

Hetinoscopy,  68 

Rheumatism,  142,  148,  210,  224, 
220,  227,  232,  233,  23G,  23;^  393, 
404,  486,  4H6 

Rodent  ulcer  of  the  cornea,  1^7 
of  the  eyelid,  134 

Sif?MlftCH's  nicer,  195 

Sarcoma  of  tbe  choroid,  25(1 ;  of 
the  ciliary  body,  240;  of  tbe 
conjuoctiTa,  120;  of  the  cornea, 
219  ;  of  the  eyelid,  141  ;  of  the 
iria,  ^3  i  of  the  Bclerotic«  229 


Scarlatina,  84,  420,  484 
Scleritis,  210,  224,  226.  226 
Sclerosis,   multiple,    3i*4,  898,  4Ut, 

Sclerotic,  diseases  of  the,  225  i  in- 
juries of  tbe,  227,  377;  rin^,  77; 
tumors  of  the,  221» 

Scleroii/.ing  opacity  of  tbe  cornea, 
210,  224   227 

Sclerotomy,  803 

Scorbutus,  420 

Scotoma,  central,  2^52,  390,  402, 4M, 
419;    positive,   867,    S7%. 
relative,  376,  Hm 

Sepliccemia,  236,  3f^5 

Shadow  test,  the,  68 

Short-sight,  81 

Sight,  the  sense  of^  15 

Skull,    fracture   ot    the,    118, 
400,  403 

Smallpox,  coojiinctival    and    cor- 
neal Gomplicatio&a  of,  til, 
206 
ocular seqaelte  of,  64,  111,  206, 
236 

Snellen's  operation  for  entro|iiiuii» 
160;  Bulurea,  160 

SnowblindnesB,  420 

Soul-blindness,  417 

Spectacles  in  accommodative 
ihenopia,  30,  81 ;  in  albiniBmi 
260 ;    in  anisometropia,  49  ;    In 
aphakia,    368 ;    in  astigmatism, 
46;    in  conical  cornea,  217  ;    in 
convergent  strabismus,  466,  476; 
in  cramp  of  ■ccommodation.  " 
in  hypermetropia,  30,  82 ; 
cipient  cataract,  815;  in  ii; 
ciency  of  the  internal  recti 
in  irideremia,  L*45;    in    n  v 
38;  in  nebulous  corn*' 
paralysis  of  accommotj 
m  paralysis  of  orbital   mu> 
441 ;  in  presbyopia,  51,  82 

Sphenoidal  Bware,  perioatitta  at 
the,  63 

Spinal  amaurosis,  401 

cord,  dineases  of  the,  261,  282, 

283,  284.  394,  898,  400 
myosifl,  281 

Spring  catarrh,  87 

Squint  (see  Strabismus) 
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Staphyloma,  anterior,  227,  294 
of  the  cornea,  98,  106,  110, 

196,  211 
posterior,  36,  264 
Stenopaeic  spectacles,  218, 222,  260, 
818 
^  Stomach,  hemorrhage  from  the,  404 
Strabismus,  apparent  convergent, 
y      86  ;^  apparent  divergent,  28 
A  Strabismus,  convergent   concomi- 
tant, 30,  463;   advancement  of 
capsule  of  tenon  in,462 ;  advance- 
ment of  external  rectus  in,  474  ; 
amblyopia    in,   458;    angle    of, 
466  ;    clinical  varieties  of,  460 ; 
dangers  of  operation  for,  476; 
hypermetropia  in,  80,  454,  466 ; 
476  ;  measurement  of,  460 ;  mo- 
bility of  eye  in,  466 ;    operation 
for,  469,  471 ;  orthoptic  treatment 
of,  466;   single  vision  in,  467; 
tenotomy  in,  471 
Strabismus,  divergent  concomitant, 
477;   tenotomy  in,  481;    treat- 
ment of,  481 
Streatfield's  operation  for  entro- 

pinm,  160 
Strumous  ophthalmia,  128 
Stye,  188 

Symblepharon,  122,  148 
Sympalnetic     ophthalmitin,     209, 
210,  216,  242,  249,  268,  260,  359 
Sympathetic  irritation,  261,  418 
Syncii^s,  856,  857 
scintillans,  867 
Synechia,  anterior,  106,  242,  806 
posterior,  281,  285,  286,  306 
Syphilis,  63,  89,  119,  188, 142, 148, 
176,  208,  210,  224.  226,  227,  280, 
283,  284,  236,  240,  248,  251,  262, 
264,  866,  867,  366,  871,  376,  892, 
398,  440,  486,  486 
Syphilis  of  the  conjunctiva,  119, 
138 
inherited,  208,  236,  251,  254, 
371 
Syphilitic  choroido-retinitis,   871 ; 
iritis,  283,  234,   240;    retinitis, 
871 

Tabes  dorsalis,  2S1,  288,  446 
Tarsal  tumor,  138 


Tarsorraphy,  148, 166 
Tattooing  the  cornea,  222 
Teeth,  diseases  of  the,  484 
Tension  of  the  eyeball,  286,  286 
Test-types,  19 
Third  pair,  paralysis  of  the,  68, 

450,  461 
Trachoma,  88 

Transplantation    of    conjunctiva, 
160;  of  cornea,  228;  of  skin,  170 
Trial  lenses,  numbering  of  the,  6 
Trichiasis,  162 

operations  for,  158 
Tubercle  of  the  brain,  867 

of  the  choroid,  268,  884 

of  the  conjunctiva,  111,  134 

of  the  iris,  248 
Tubercular  meningitis,  280,  890 
Typhoid  fever,  237,  484 

I  Upright  ophthalmoscopic  image, 

I      68 

,  Uraemia,  869,  870,  420 

i  Uraemic  amblyopia,  420 

I  Uterine  derangements,  386 

hemorrhage,  404 
I  Uveal  tract,  diseases  of  the,  280 

I  Vaccine  vesicles  on  the  eyelids, 
I       184 

j  Van  Milligen's  operation  for  tri- 
chiasis, 168 
Virtual  focus,  4 

image,  5 
Vision,  acuteness  of,  18;  binocular, 
468,  468  footnote,  477,  477  foot- 
note ;  central,  20 ;  eccentric,  20 ; 
field  of,  20;    defects  of,  which 
disqualify  for  the  army,  502  ;  for 
the  Army  Medical  Department, 
502;  for  the  British  Mercantile 
Service,  605 ;  for  the  Home  Civil 
Service,   508 ;     for    the    Indian 
I      Civil  Service,  608 ;  for  the  Indian 
Marine    Service,  605;    for    the 
I      Indian    Medical    Service,    504 ; 
I       for  the  Navy,  503  ;  for  the  Royal 
Irish  Constabulary,  505 
Visual  angle,  the,  19 
centre,  409 

lesion  at  the,  412 
memory,  417 


518 


SOBABEB  OF  THS  ETE. 


Vitraofiu  hmmor,  ejititcitM  ia  tbe, 
2S<2;  dctoehaeat  of  tke,  S62; 
dmttaet  of  tbc  ^5.  S77 ;  flaiditf 
oftbe,  S5^.,  807;  foraign  bodUcs 
ID  the,  968 ;  kemorrhafe  in  the, 
ZSA,  8M;  tniUaiiiuUoiy  pfo- 
eeawf  in  tbe,  956,  S69;  aoMae 
▼oltuatet  Off  the,  867 ;  opecitaee 
ID  the,  87,  111,  280,  28«,  248, 
366,  86«,  871 ;  penuteni  hjm- 
laid  artery  io  the,  862;  poro- 
leot  inflemniatioD  of  the,  257; 
855.  869 

VoB  Oraefe^i  operatioD  for  eata- 
rsct,  829;  for  cooical  coniea, 
218 ;  for  entropiam,  164 ;  ia  fjai- 
pathetic  ophthalmitis,  267 


Yowai'i  opetadoo  for  triehiasa, 
157 

Weabtov   Jovas'f   operatioo  for 
169 
iD^eoagh.  118.254 
Word-l>UadDe«,  415 

Xawtkelasua  of  the  eyelidf.  140 
Xerophthalmia,    114,    419;     with 
aloenUioD  of  coraea,  199 

Tomro-HKLMHOLTZ  theory  of  the 
oolor-eeDie,  16 

ZovuiA  of  Zinn,  change  of,  in  ac- 
commodation, 10 
Zoanlar  cataract,  817 


i 


OATALOOUE  No.  T. 


eCPTCMBER,  I8d2. 


A  CATALOGUE 

OF 

Books  for  Students. 

INCLlTDtNC  TIIK 

PQUIZ-COMPENDS? 


NewSeri«aol  MftatuOi. 
Anatomy,      .        .        . 
6ioIo||y«         .        .       . 
CheniMrry,    . 
Children '»  D'uumejt,     . 
Dentutry, 

Eye  Diseases, 
Etectrtcitr.  • 
TUBCology, 


&; 


..yfieoe, 
lliii«r»  Mediw,  . 
Medical  J urif prudence, 
Nervous  Diftcascft, 


CONTENTS 
rAca 

•''.■*'J 

.  It 

:  I 

.     8 
9 


FAGB 

Obafeetrica ta 

Pathology,  Histology,.        .  it 
Pharmacy.     <.  .  la 

Phyiicnl  Dkgnotif ,     .        .  it 
Physiolofry.  .  ;  II 

V-"^^    '  *'■  '    =ne,   .     ir,  IS 
'  .        .  1* 

^  ?    .    H,  15 

Surgery  and  Bandaging,       .  13 
Thcrapeulict,        ,  ,9 

Urine  and  Urinary  Orsana.    tj 
Venereal  Dlseaaet,       .        .  13 


PUBLISH  *D  BV 

P.  BLAKISTON.  SON  &  CO., 

Medical  BooksellerSf  Importers  and  Publishers, 

LARGE  STOCK  OF  ALL  STUDENTS'  BOOKS,  AT 
THE  LOWEST  PRICES. 

f012  Walnut  Street,  Philadelphia. 


*•*  For  aale  by  all  BookseUen,  or  tnj  hook  will  be  »ent  by  mall, 
poatpaid,  upon  receipt  of  price.  C»<mlo^e«of  beolci  on  all  bruicbea 
of  Medicine,  Detittxtry,  Pharmacy,  etc ,  Mip|>]}e<t  upon  application. 

piue  lo^ceiTta     }     3««  Quesiioru  on  Medical  Subject*. 


•'  An  ejtccHent  SeriM  of  MantiaU."— v4rc*iipM  i$/  CyiufeHurr, 

A  NEW  SERIES  OF 

STUDENTS'    MANUALS 

On  the  yarious  BniocKes  of  Medidoe  mad  Stirgety. 

Can  be  used  by  Student*  of  any  College. 

Prioi  of  eadi,  Handtom«  Clotli,  13.00.    FuU  Ltathvr,  f3.S0 

The  object  of  this  series  i*  to  furnish  good  mAnuaU 
for  the  medic&l  student,  that  will  strike  the  medium 
between  Ihe  compend  on  one  bami  and  ihe  prolix  icxt* 
book  on  the  other — to  contain  all  that  is  necessary  fof 
the  student,  without  embarrassing  him  with  a  tlood  of 
theory  and  involved  slalemenrs.  They  have  been  pre- 
pared l>y  well  known  men,  who  have  had  large  experience 
as  teachers  and  writers,  and  who  are,  thetdene,  wdl 
infomied  as  to  the  needs  of  the  student. 

Their  mecbanicnl  execution  if  of  the  best — good  type 
and  paper,  handsomely  illiistrated  whenever  illtutnitioiftt 
are  of  use,  and  strongly  bound  in  nniform  style. 

Each  book  is  sold  separately  at  a  remarkabty  low 
price,  and  the  immediate  success  of  several  of  the 
▼olumes  shows  thai  the  scries  has  met  with  popuUr 
fiavor. 

No.  L    SURGERY.    318  lUuatratlonfl. 
Third  Edition. 
A    Manual   of   tlie   Practice  of    Surgery.     By  Wn,  J. 
Walsham,  M.D.,  Asst.  Surg,  to,  and  Demoostntor  of 
Surg,  in,  St.  Bartholomew's  Hospital,  London,  etc 
31S  lUuslrations. 

Fresentt  the  introductory  bets  in  Sur^gery  io  clear,  prccia* 
laaguase,  and  cont^iiu  all  ibr  laiQ*(  advancw  In  PiUkology* 
AntiAcptics,  etc. 


"  It  ajin»  to  oecupy  a  position  midway 
m.inuai  sind  the  cuinber«on)c  Syfteoi  of  Surgrry,  and  its  gea^iml 
cltiAracier  may  be  sumiaed  up  in  one  word— practical," — Tkf  Mtdi* 
t*l  liuUttiH, 

^' Wabhant.  I>«idies>  being  an  excellent  utrgeon,  Is  a  leacker  in 
lli  best  Kfue,  and  having  had  very  great  eipericnce  \a  the 
preriAration  of  candtdaLes  for  enammation,  and  ihcir  >uh»cquiml 
proKC^ional  career,  may  be  relied  upon  to  hare  carricii  out  hta 
work  luccewMiy.  Wiihout  following  out  in  detail  hii  amoc^ 
meat.  wHkh  iaezoellenl,  we  can  at  once  »ay  that  hi»  booAc  is  aa 
aniboidiinent of  fnodem  ideaii  neatly  strung  together,  with  an  amount 
of  Otfcful  organiaation  well  suiccii  lo  the  candidate,  aad,  indeed,  t« 
th«  ptactiiioner."— ^fiJ'uA  Mtdiati  JeurnAl. 

Prtot  of  ••ok  B«ok,  Cloth,  13.00;  Leathtr,  13.60. 


THE  NEW  SERIES  OF  MANUALS. 


No.  2.  DISEASES  OF  ^rOMUN.  ISOIUus. 
NKW    EDITION. 

The  Diseases  of  Women  1  Deluding  Diseases  of  ihe 
Bladder  and  Urethra.  By  Dr.  F.  Winckel,  Professor 
of  Gynecology  and  Director  of  the  Royal  University 
Clinic  for  Women,  in  Munich.  Second  Edition,  Re- 
vised and  Edited  by  Tbeophiluv  Parvin,  M.D., 
Professor  of  Obstetrics  and  Diseases  of  Women  and 
Children  in  Jefferson  Medical  College.  150  Engrav- 
ings,  roost  of  which  are  originnt. 

**  The  book  will  be  a  vjiluablc-  one  10  physicians,  and  «  safe  and 
•atlx&ctory  one  to  put  inU>  the  l];ir»ds  of  »hidem».  It  i*  isrued  In  a 
ne»T  and  attractive  form,  And  a(  a  very  reaAonabl^  price" — S«tt0n 
MtJicAlmtul  Surfkai  J^mrnal 

No.  3.    OBSTETRICS,    227  IlluBtrations. 
A  Manual  of  Midwifery.     By  Alfbf.d  Li.wis  Galabin, 
M. A. ,  M.D.,  Obstetric  Physician  and  Lecturer  on  Mid* 
wifery  and  the  Diseases  of  Women  at  (Juy's  Hospital, 
London;     Examiner   in    Midwifery   to   llie   Conjoint 
Examining  Ik>ard  of  England,  etc.     With  227  lllu*, 
"This  manual  i«  one  «c  can  «trongly  rrcommend  to  all   who 
deatrc  to  Xudy  the  »ctence  as  well  aa  tbe  prac(u_«  o\  i)iii!vijr<-rv, 
SitidenU  at  the  pre**nt  time  not  only  are   c>' 
principles  of  dia^oais,  and  the  ireKimcnt  of  tl 
cte«  and  c<vitipIicationt.  that  occur  in  ihc  practit'  ' 

find  that   ihe   tendency  i*   for  exan>tnera  to  avk  iii> 
retaiiine  to  the  *cjence  of  the  ful'j*ci  than  waa  the  ■  * 

years  ago    •  •  ♦    The  genentJ  «lundard  of  tlie  mam. 
and  wherever  the  »cicnc«  .ind  practice  of  fnidwifery  are  well  uught 
it  will  be  reffarded  a.«.  one  of  the  most  important  text-books  on  ib« 
•object.**— Z*ii«/<ff»  Practttfenrr. 

No.  4.    PHYSIOLOGY.    Fifth  Edition. 

931  ILLUSTRATIONS  AND  A  GLOSSARY, 

A  Manual  of  Physiology.  By  Geralo  Y,  Yeo,  m.d., 
F.RCS,.  Professor  of  Physiology  in  King's  College, 
London.  321  llluslralions  and  a  Gloisary  of  Terms, 
Fifth  American  from  last  English  Edition,  revised  and 
improved,     758  pages. 

This  volume  wa*  specially  prepared  to'fun»ab  students  with  a 
new  tevt-book  of  Physiology,  elementary  so  far  as  to  avoid  iheorieii 
which  have  not  Wrnc  it»c  test  of  Umc  and  »uch  dcuJU  of  methcMj* 

as  are  unn ■-.-*'  r    ■    ' —    --    -    .  -  -  j:  ■ -1   -- n-^^- 

"The  lii-^t  I 

placed  M  ■'«  i},e 

Univct>ily     ''.'.  .    i  -»•'-"-   /VLy.    J  r^'ii    A,    S/ifTii'ff,    »m>., 

Price  ot  ca«h  Book,  Cloth,  19.00;  Leattier,  t3.S0« 


THE  NEW  SERIES  OF  MANUALS. 


No.  6.    DISEASES  .OP  CHILDRBN. 

SECOND  EDITION. 
A  Manual,  By  J.  F.  Goodhart,  m.d.,  Phy«.  to  the 
Evelina  Hospital  for  Children;  Asst.  Phys.  eo 
Guy's  Hospital,  London.  Second  American  Edition. 
Edited  and  Rearranged  by  Louis  Starr,  m.d.,  CliDical 
Prof,  of  Dis.  of  Children  in  the  Hospital  of  the  Univ. 
of  Pennsylvania,  and  Physician  to  the  Children's  Hos- 
pital, Phila.  Containing  many  new  Prescriptions,  a  ViSt 
of  over  50  Formulre,  conforming  to  the  U.  S.  Pharma- 
copceia,  and  Directions  for  mailing  Artificial  Human 
Milk,  for  the  Artificial  Digestion  of  Milk,  etc.     Illus. 

"  The  author  ha*  avoided  the  not  nncocnmon  error  of  writiny  a 
book  OD  gencnil  medicine  and  Ubeling  it  '  Disessa  of  ChildrtA,* 
but  his  si<!^adily  kept  in  viemr  the  dtt^catcsft  which  seemed  to  m 
incidental  10  childhood,  or  such  poinii.  in  disease  a»  appear  to  be  fo 
peculiar  to  or  pronounced  in  children  a»  to  justj^  inswtciice  upoa 
them.  *  *  *  A  safe  and  reliable  ^ide,  ana  hi  manjr  wa>« 
admirably  adapted  to  the  wanes  of  the  ttudeot  and  practitiofier." — 
AmtrkaM  Joumai  ^  Medical  Sei*ne*, 

No,  6.    MATERIA  MEDIOA,  PHARMAC?T. 
PHARMACOLOGY.  AND  THE- 
RAPEUTICS. 
JOST  READY. 
A    Handbook   for   Stadenis.     By  Wm,   Haljs,  White. 
M.D.,  F.R.C.F.,  etc.,  Phvsician  to,  and  Lecturer  on  Ma- 
teria Medica,  Guy's  Hospital^    Examiner  in  Materia 
Medica,  Royal  College   of    Physicians,  London,  etc. 
Americazi  Edition.    Revised  by  Reynold  W.  Wilcox, 
M.A.,  M.D.,  Prof,  of  Clinical  Medicine  ai  the  New  York 
Post-Graduate  Medical  School  and  Hospital ;  AssiilaiiC 
Visiting  Physician  Bellevue  Hospital.     580  pages. 

In  preparing  this  book,  the  wants  of  the  medical  «tudeni  ort'3^<Ifly 
have  been  coiutantly  kept  in  view.  The  division  ioto  tetrcral  tub- 
jects,  which  are  all  arranged  in  a  systematic,  practical  rnanner,  will 
be  found  of  great  help  in  mastering  the  whole.  The  work  of  the 
editor  has  been  mainly  in  the  line  of  adapting  the  book  to  the  use 
of  American  students ;  at  the  »aine  time,  however,  he  h«4  added 
much  new  material.  Dr.  Wilcox's  long  ejcperience  in  teaching 
and  writing  on  thenipetitfcal  subjects  particularly  fit«  him  for  the 
pMition  of  editor,  and  the  double  nuihorshlp  has  rettilied  (a  male* 
inga  very  complete  handbook,  coniaining  much  minor  useliil  In- 
fonaation  tlut  if  prcp.ircd  by  one  man  might  haire  beeno« 

PHot  of  Men  Book.  ChitK,  13.00 ;  LM4h«r.  13.60. 
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No.  7-    MBDIOAL  JXTHISPRUDBNCB  AND 
TOXICOLOGY. 

THIRD  REVISED  EDITION. 

By  John  J*  Reese,  m.d.,  Frofessor  of  Medical  Jumpru- 
dence  and  Toxicology  in  the  University  of  Pennsyl- 
vnnia;  President  of  ibe  Medical  Jurisprudence  Society 
of  Phila.;    Third  Edition,  Revised  and  Enlarged. 

*'  Thli  admirable  icxi-hooV."—Amrr.Jeur,  ef  Med.  Scuweet, 

*'  We  tay  this  volume  aakle,  sinrr  a  careful  pcniaal  of  its  pages, 

witFi  the  profounr!  imnrenKJan  that  it  should  be  in  the  handi  of  evety 

doctor  and  bwyer,     ((  fully  mect^  the  winr»  of  all  students 

He  h»i  succeeded  in  admirably  coadentin^  into  a  handy  volume  mU 
the  euential  pointi/' — CiHcimnait  Lmmeetmnd  Clinic. 

"  The  book  IjHcfore  us  will,  we  think,  be  found  to  answer  the  eX' 
pecfations  of  the  student  or  practUioner  teekiog  a  manual  of  Jarb- 
pn,idence,  and  the  call  for  a  second  edition  is  a  (lattering  totimony 
to  the  value  of  the  author's  present  effort.  The  medical  portion 
of  this  volume  Keenis  to  be  uniformly  excellent,  leaving  little  for 
adverse  criticism.  The  infonnaiion  on  the  subject  mailer  treated 
has  been  carefully  compUed,  in  accordance  with  recent  knuwledge. 
The  toxicological  portion  appears  specialty  excellent.  Of  that  por- 
tion of  the  work  treating  of  the  legal  reLiUons  of  the  practitioner 
and  medirjl  witness,  we  csin  express  a  gcncrftlty  favorable  ver- 
dict,"— Fhysician  andSur^^H,  Ann  Ar&or^  Mick. 

No.  8.    DISEASES  OF  THE  BYE.    176Illus. 

FOURTH  EDITION.    JUST  READY. 

Diseases  of  ihe  Eye  and  their  Trealment.  A  Handbook 
for  Physicians  and  Students.  By  Henry  R.  Swanzy, 
A.M.»  MB.,  F,R,c.s.r.,  Surgton  to  the  National  Eye  and 
Ear  Ififinnary;  Opblhalmic  Surgeon  to  tbe  Adelaide 
Hospital,  Dublin ;  Examiner  in  Ophthalrotc  Surgery 
in  the  Royal  University  of  Ireland,  Fourth  Edition, 
Thoroughly  Revised.  176  Illustrations  and  a  Zephyr 
Test  Plate,     500  pages. 

"  Mr.  Swaniy  has  succeeded  In  producing  the  most  intellectually 
conceived  and  thoroughly  ejieculcd  rttumi  of  the  science  within 
the  limits  he  has  assigned  himself.  As  a  '  students*  handbook/ 
small  in  fiijtc  and  modcnite  in  price,  it  can  hardly  be  equaled.*'^ 
Mtdicat  Ne7t*s, 

"  A  full,  clear,  aad  contprehensive  atatcment  of  Eye  Dtseain^ 
and  their  treatment,  practical  and  thorough,  and  we  feel  fully  jus- 
titied  in  commending  it  to  our  readers.  It  is  written  in  a  clear  and 
forcible  style,  presenting  in  a  cofidcnScd  yet  comprehensive  fonn 
current  and  modem  inforrruttioii  thai  will  prove  alike  beneficial  to 
the  student  xnA  general  practitioner."— 5j»«r/</^rrt  PractitUner, 

PriM  ot  MGh  Book.  Cloth.  t3.00  ;  Leathor,  |3,B0, 
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ANATOMY. 

liorris'  New  T«xt-Book  on  Ao&toiny.     6op  S(»c<Uny 

graved  niiutraliuita,  many  of  which  Ate  printet!  in  color*-  Edi- 
ted by  Henry  Morris.  p.R  C.K..  .and  con(rkbuie«l  lo  by  many  well- 
known  wTitc»»,  Octavo.  Xturly  Rt^tdy.  Fri«  Bbout  6.00 
•«•  S*nd  for  DefcCfipiive  CircuUr  and  Satnide  P^cm. 

Ifacatiifcer's  Human  Anatomy.  tiQ  IlluttratlonB,  A  new 
Te«t.b9ok  for  Students  and  PnctitHonm.  Syttematic  and  Topo- 
(raphica),  including  the  Embryotorpy,  Hittoloey,  and  Moqihology 
«r  Man.  Wiiti  ap«dal  rcfercni:*  to  the  requirements  of 
Practical  Sari^cry  and  Medicine.  With  B16  tltmtrafiont^ 
400  ot  which  nre  ori^iutl.     Octavo.       CU>lh,  750:  Leather,  850 

Ballou's  Veterinary  Anatomy  and  Phyfliolog;y.  tUu&trated. 
By  Wm.  R.  Bidlou,  m  §>.,  Pn>fe**Of  of  Fijuine  Anatomy  at  New 
Vork  College  of  Veterinary  Surgeons.  79  graphic  llluittratloTU.^ 
ltmo<  Cloth,  xx»;  Interleaved  (or  aole«,  i.*s 

Holdao*a  Anatomy.  A  manual  of  Dissection  of  the  Human 
Body.  Fifth  Edition.  Enlarced,  with  Margifial  Reference*  and 
ever  aoe  lUustralioiu.     Octavo. 

Bound  in  Oilcloth,  for  the  DlisectinE  Room»  $4*50. 

Holden'c  Human  Osteolo^.  CompTtaing  a  Descpption  of  the 
Bone*,  with  Colored  Delineations  of  the  Attachnents  of  the 
Miudea,  The  General  and  Microtcopical  Structure  of  Bone  and 
lU  Development.  With  Lithographic  Plates  and  Nuneroiu  lUus- 
IntkMls.     Seventh  Edition,     8vo.  Qoth,  6.cv 

Holdan't  Landmarks,  Medical  and  Surgical.  4th  ed,   Clo.,  1.95 

Foltcr'e  Compend  of  Anatomy.  Fifih  Edition.  Enlarged. 
»6  Uthographie  Plates.     117  lUustrations.    S*r  Pnf9  i4. 

Cloth,  i.oo:  Interleaved  for  Notea.  s.ss 

CHEMISTRY, 

Bartley's  Medical  Chemistry.  Second  Edition.  Aiexi-book 
prepared  cpccially  for  Medicaid  Pharmaceuhcal,  and  Dental  Sm- 
denta.  With  50  tUuitrationi,  Plate  of  Absorption  Spectra  snd 
CU>ssary  of  Chemioil  Terms.    Revised  and  EnUrsed.    Qoth^sjo 

Trimble.  Practical  and  Analytical  Chemistry.  A  Course  la 
Chemical  Analyits,  by  Henry  Trimble,  Prof,  of  Aoalytical  Chcni* 
latry  In  the  Phila,  College  of  Pharmacy,  lUuitratedL  Fourth 
Edition,  Enlarged^     8vo.  Cloth,  z. 50 

Bloaam's  Chemistry,  InoticanJc  and  Orsanje,  with  Experiments. 
Serenth  Edition.     781  Illustrations.        Doth,  4.50:  Leather.  5.50 


STUDENTS*  TKXT-BOOKS  AND  MAI4UAL5. 


Richt«r'«  Inorganic  Chemistry.  Third  Amencan,  from  Ftfib 
Germao  Edition.  TraiuUted  by  Prof,  Edgar  F.  Smith,  rH.o. 
Sg  Wood  Engravings  »jid  Colored  Plate  of  Spectra,     Cloth,  a,qo 

Riehter'a  Orguilc  Ch<roi§try,  or  Cheini»try  of  the  Carbon 
Compounds.     tUuscrated.     Second  Edition.  Ctolb,4.so 

Bymonds.  Manual  of  Chemistry,  for  the  special  ttt«  of  Medi- 
cal Students.  By  Bkandusth  Symomosi,  a.m,*  ku.,  AmI, 
Phyitcimn  Roosevelt  HospilaJ,  Out-Patient  Department ;  Attend' 
ing  Phy&iclan  Norihwatem  Dispciuuiry,  New  York.  Cloth,  a.oo 
cffmnnn's  Compend  of  CbemiBtiy.  Inorganic  «nd  Organic 
Including  Urinary  Analytic.  Third  Edition  Revised. 
Ste  f^agt  I  J.  Cloth,  i.oo:    Interleaved  for  Note*,  i.ij 

Lcffmmnn  and  Bcam,^  Progre»ive  Exerclsea  In  Practical 
Chemistry,     i^^mo.     IliiistTated.  Cloth,  i.oo 

Muter.  PractlcBl  and  Analytical  Cheiniatry.  Fourth  EdU 
Uon.  Revised,  To  meet  the  rtquircmcnt*  of  American  Medical 
College*,  by  Prof.  C.  C.  Hamilton.     IliuRtraled.         Cloth,  i.oo 

Holland.  The  Urine,  Common  Poiaoni,  and  Milk  Analysis, 
Chemical  and  Microscopical.  For  Laboratory  Ub^  Fourth 
Edition,  Enlarged.    lUusiratcd.  Cloth,  loo 

Van  Nuya.    Urine  Analysia.    IUua.  Cloth,  j.o^ 


CHILDREN. 

Ooodhart  and  Starr.  The  Diseases  of  Children.  Second 
Edition.  By  J,  F.  Goodhart,  m.d..  Physician  to  the  Evelina 
Hospital  for  Children;  As»i»tant  Phytidan  to  Guy'i  Hospital, 
London.  Revised  and  Edited  by  Louit  Starr.  M.D.,  Clinical 
Professor  of  Dlseaxes  of  Children  in  the  Hospital  of  the  Univer- 
sity of  Penntylvania ;  Physician  to  the  Children's  Hospital, 
Philadelphia.  Containing  many  Prescriptions  and  Fotniul^i 
conforming  to  the  U.  S.  Pharmacopoeia,  Directions  for  making 
Artificial  Human  Milk,  for  the  ArUficiai  Dlgetyon  of  Milk,  «ic. 
niuttrated.  Ooth,  ^oo;  l^cathcr,  3.50 

Hatfield.  DIseaaea  of  Children.  By  M.  P  Hatfield,  mp  , 
Professor  of  Diseases  uf  Children,  Chicago  Medical  College. 
Coh' red  Plate,     iimo.  Ctoiti,  i,co;  Interleaved,  iff 

Btarr.  DEacascB  of  the  Digestive  Organs  in  tnfiancy  and 
Childhood.  With  chapters  on  the  Investigation  of  Diseaae, 
and  on  the  General  Manageoieni  of  Chitdren.  By  Louis  Starr, 
K.D.,  Qlnical  Profeasor  of  Diseasas  of  Children  in  the  Uaivar- 
sUy  of  Pennsylvania.     Illus.    Second  Edition,  Cloth.  >.«s 
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STUDENTS'  TKXT^BOOKS  AND  BCAKUA15. 


DENTISTRY. 

Pilltbrown.     Operative  Dentiatry.     330  lUiu.  Cloth 

Flaf  g'a  Plastic*  and  Plaatic  FtlUn^,     4th  Ed,         Qoth,  4 
QoTguu,    DcfltaJ  Medicine.    Fourth  Edidotu  Qoth,  3 

Harris,  Principle*  and  Practice  of  DcntUtty,  Inclvtd 
Aiutomy,  Phyiiology,  Pathology,  Therapeutics,  DenUl Surgery 
and  Mechani&ni.  Twelfih  Edition.  Rerbed  und  ei]large<)  by 
Profeuor  GorsAS.  icnS  Iliiutrationi.  Cloth,  j.oo ;  Leather,  d.oo 
Rlchardaon't  MechAnical  Dentistry.  Fifth  Edition.  569 
Illustrations.     8vo.  Qoih,  4450^  Leather,  $.$0 

Scwill.     Dental  Surgery,     kd  tllustrationi ,     3d  Ed.    Cto..  3  09 
Taft's  Operative  Deotlatry.    DcnuiStudeutsandPractitioaen. 
Fourth  Edition,     too  Illustrations.       Cloth,  4«a5  ;  Leather,  3,.oo 
Talbot.     Irregularitiea  of  the  Teeth,  and  their  Tre«.e«ieRt, 
Ilhistnted.    3vo.    Second  Edttmn.  Ctoth,  ^.00 

Tomea'  Dental  Atiatomy.     Third  Ed.     191  Tllus.     Cloth,  4.00 
Tomea*  Dental   Surgery.     3d  Edition,    t^t  iHoa.    Ooth,  5.00 
Warren.    Compend  of  Dental  Pathology  and  Dental  Medi- 
cine.    lUuttn^ted.  Cloth,  i.oo;  Interleaved,  1.35 

DICTIONARIES. 

Oould't  New  Medical  Dictionary.  Containing  the  Defimtio« 
and  Pronuoclation  of  all  words  in  Medidne,  with  many  useful 
Table*  etc.    5^  Dark  Leather,  3.as ;  J4  Mor,,  Thumb  Indet,  4,»5 

Gould't  Pocket  Dictionary,  la.oso  Medical  Words  Pro- 
nounced and  Defined.  Cootsining  many  Tables  and  an 
Elaborate  Dote  LiiC.    Thin  64ino.    JusJ  Rttufy, 

Cloth,  t>oo:  Leather,  t.af 

Harris'  Dictionary  of  Dcotlatry.  Finh  F.dition.  Complctelj 
revised  by  Prof.  Gorga*.  dolh,  5.00;  Leather,  6.1 

Cleaveland's  Pronouncing  Pocket  Medical  Lexicon.  Small 
pocket  iiiie.  Cloth,  red  edg<-*.  .75  ,  potVct-book  style,  1,00 

Lon^ley*s  Pocket  Dictionary.  The  Siticltni'*  Medical  Lexico*, 
giving  Definition  »ta^  Pronunciation,  with  an  Appendix  giving 
Abbreviatiotu  used  in  Prescriptions,  Metric  Scale  of  Do««,  etc. 
•4lno,  Oolh,  I.co:   poclkel  book  4r>"le,  i.sj 

EYE. 

Hartridge  00  Refraction.    5th  Edition.    lUus.  Cloth,  s.«a 

Swanxy.    Diseases  of  the  Eye  uid  their  Treatment.    176 

I  litis  (rations.     Fourth  Edition.  Cloth,  3  00;  Leather,  3  s« 

Fox  and  Qould.    Compcnd  of  Diaeasea  of    the  Eye  aii4 

Refraction,    ad  Ed.     Enlarged.    71  Illtis.    39  Fortntdae, 

Cloth,  t.oo;  interlMvedfor  Notes,  i.af 
&^  Sm  Pt**  9U  s  /«r  lift  ^  Studm$»'  Mmm*aU> 
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STUDKKTS*  TEXTBOOKS  AND  MANUALS. 


ELECTRICITY. 

Biffclow.    PUia  Talkk  on  Medical  Electricity.  Ouih,  i  oo 

Mason's  Compcad  of  Medics!  Electricity.  Cloth,  r.cw 

Steavensoa  and  Jones.    Medical  Electricity.  A  Practical 

Handbook.    Juft  Kcjidy.     lUuiirared.     141110.  Cloth,  3  50 

HYGIENE. 

Coplin  and  Bevan.  Practical  Hygiene.  By  W  M.  I,  Cop^ 
Iin,  Adjunct  Profbh&or  Df  Hyifieue,  JefiTer^on  Medical  College, 
PlubidelphiA,  and  Dr.  D.  Bev.in.     Iflu4trated.  In  Prtu ^ 

Parkes'  (Ed.  A.)  Practical  Hyg^lene.  Scveotb  Edition,  en- 
Urged,    niti«trat«d,    8vo.  Clolh,  4*50 

Parkes*  (L.  C.)  Manual  of  Hygiene  and  Public  Health. 
Second  ELdiiioD.     t^mo  Cloih»i.5o 

Wilson's  Handbook  of  Hygiene  and  Sanitary  Science. 
Sevcntb  Edition.     Revised  iind  f Illustrated.  Ctotli,  395 

MATERIA  MEDICA  AND  THERAPEUTICS. 

Potter's  Compend  of  Materia  Medica,  Therapeutics,  and 
Prescription  \Vriting,  tlfth  Ediiiou,  revised  and  improved. 
S*f  /*£*  tj.  Cloih,  X.00;  Interleaved  for  Notes,  x.sj 

Davin.  Essentials  of  Materia  Mcdica  and  Prescription 
Writing.  By  J*  A'lbicy  Davii,  m  o..  Demonatmtor  of  Obstet- 
rics Mnd  Quit-Matter  on  Materia  Medica,  Uaiveniiy  of  Penn- 
sylvanin.     t«roo.     Interleaved.  AW,  t.50 

Btddle's  Materia  Medica  Eleventh  Edition.  BytHeUte 
John  li.  Riddle,  M.t>  Revised  by  Clement  Biddle,  M.U.,  8vo, 
itlii«trale»l  Cloth,  4.95;  Leather. 5.00 

Potter.  Handbook  of  Mat«ria  Medica,  Pharmacy,  aad 
TherapeutiCB.  Indnding  Action  of  Medicines,  Special  Thera- 
prultcs.  Pharmacology,  etc.  By  Sanil,  O  L,  Potter,  h.d„ 
M.a  c,r.  (Lnnd  ),  pTufc«»or  of  the  Practice  of  Medicitte  iu 
Cooper  Medicsl  CoUege,  San  Francisco.  Third  Revi&ed  and 
Enlarged  Edition.     Bvo.  Cloth,  4.00;  Leather,  $.00 

White  and  Wilcox,  Materia  Medica,  Pharmacy.  Phar- 
macology, and  Therapeutics.  A  Handbotilc  for  Students. 
By  Wm.  H^le  White,  jw.ij.^  r.ac^r,,  etc.,  Phy^icbn  u»  nnd 
I  lecturer  on  Materia  Medica.  Guy'»  Hocpltat  Revised  by 
Keyriold  W.  Wilcon,  M.o.,  Profe»*.>r  of  CTloioil  MetliclM*  M  the 
New  York  Po«t  Oradu;tte  Medical  School.  Assistant  Pbvsicbn 
Mrllevoc  Hoipit^,  etc.  A iQencun  Edition.  Clo  ,31x1:  Lea,,}, jo 
4V  ^fw  p-^ewt  //  mmd  ts  f*t  lift  a/  rQniM'Comf*m4*  f 
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STUDENTS*  TEXTBOOKS  AKD  MANUALS. 

MEDICAL  JURISPRUDENCE. 

AText-*^      '      '  Medical  JunaprQdcactf  mad  Tejrf- 
MtJ.  rrolc-i*or  of  McdicaJ  Jurtft> 

Crudence    ;ind    -  a   the   Mec1iic»j  Dcpartmrnt  oi  the 

fniveniiy  of  Pennsylvania  ,  fc^liyftician  to  St.  j(wcph'»  HotpitAl. 
Third  Edition.  Cioth,  >.oo;  Leather,  j-s© 

NERVOUS  DISEASES. 

OovverB.    MsnuAl   of  Diseases  of  the   Nervous  System^ 

A  C.n.r.lrir  I.  vt  book.  By  Will.^m  R  f"«-*-..  vi  ,,  Prt^. 
Cir  ,c,   Ui»lwen»tiy  CuHc^c.   l^rmd  n   to 

Shi  inl   lor  (l*<?   Paraly^rd  utid    K;  rintl 

RJ;:.- ■■■zd.    Enlarged,  ^nJ    in    niAny    i^... .  .    ^^..^  ..U£a, 

With  mjitty  new  IUu>trAtlonA      Octavo. 

Vol.  I.     Diseases  of  the  Nerves  atid  Spinal  Cord.     61^ 

pitgeii,  Cloih,  3.50 

Vol.   II-    Diseases  of  the    Brain  and  Cranial   Nerv««. 

Oenerat  and  Functional  Diseases.  W.--/^  A>a*i>. 

Ormerod.    Diseases  of  Nervou  a  Systti  '-to. 

By  J- A,  Ormrrt'd,  «  d,  (Jnon.,  rj*  c  *•,  (I  Jih- 

oIo»;ii-.l1  Clnvi.  .jI.  ni..»al:..hr,nl,-....i,-.Ll      .-,.'■  -•'«, 

Vh.  xt«f 

\c «  r»n. 

Mr^i.  .      ,   ----,-    -'-----.    i-.,.   ;:,    : ----.,-       .,_,  r----^,  etc 

With   75  WiLrv/iJ   tllgC.aVt|ii(;«.  Cloib.  #«o 

OBSTETRICS  AND  GYNjfiCOLOOY. 

Davis.  A  Manual  of  Ohstetrica.  Uy  Ei>tw.  P.  Davis,  Dei»> 
opstmtor  of  Obstetncs,  Jcffenoit  Mcdicat  Colks*.  Phfladelphia, 
Colored  Pistes,  and  I >oolhcr  lllitiirmijons.     iitno.      Cloth,  t. 00 

Byford.    Diseases  of  Women.    The  Practice  of  Medicine  and 

Surgery,-"-  :itiiin.-i!  lo  li-,^  [t:-.F:,ir<  .nA  .V .T-i , u ii ( ^  incident  CO 
Women.    '  ,  n«c<)log^y 

in  Ru-«h  ^  .r>*5  Med- 

icsi  CoUt^  ,  :.,._.  ....,,,  i.  .,  ..  ,  .:..  ,  ^,.  ^con  10  the 
Womat)'*  Hu3ipit^l  oi  Chicago.  Fourth  Jbtiition.  Rcvined  and 
EnlafKed.  yi6  lUustratiom,  over  too  of  which  are  orifiual. 
Octavo.     Sj^s  pA^es.  Cloth,  5.00  ;  Leather,  6.00 

Lowers'  Diseases  of  Women.  A  Practical  Tcxt-booJk.  1^9 
llUi&tration&.    Second  Edii»on.  Cloth,  2,50 

^rvin's  Winckel's  Diseases  of  Women.    Second  Edition. 

Including  i  Section  on  l-)i&easc9  of  the  BlailHcr  and  Ufethm. 
rso  tllus.    Rcviied,    S*f  ^Agt  S-  Clorh.  3.00;  I^eather,  3.50 

Morrla.    Compend  of  GynKcolofy,     llltutraied.     Cloth,  1.09 

Winckel's  Obstetrics.    A  Tent-book  on  Midv.-'—  --riud, 

inr  the  Diseases  of  Childbed.    By  Dr.  F  V  .r 

of  GyjUBCologv,  and  Director  tif  llie  Ray»l  Uti^  In  1 

Women,    tn    Munich.     Auth' -  -^     1.       ....  f,(,n 

£dgar,  m  d.,  Lecturer  on  ( ''  •^- 

lege,   Ne*   Yorit,   with   nc."  I'lr 

SFtajorlty  of  which  arc  erifiiiA;.    oru.     wn.^*..,  t.  u^'  i.tmujc.,  j.oo 
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L«odis*  Coropend  of  Obttctrio.  Ulustnited,  4iti  Etliilon^ 
Eal&rgcd.  Cloth,  1.00:  Interleaved  for  Notei,  t-sj 

OalablQ'i  Midwifery.  By  A.  Lewb  GnUbln,  •»  o.,  r.ii,C  n 
»7  lUuitration».     Sft/0£rj.  Ooth,  j.tio;   LMlber,  j^.jo 

PATHOLOGY,  HISTOLOGY,  ETC, 

Wethered.  Medical  Microscopy.  By  Fr»nk  J.  Wcili*ted, 
M.o,  MK  r  I".     98   niuiitra«ian».  Do<H,  11.50 

Bowlby.  Surgical  Paibology  aod  Morbid  Anatomy,  for 
Student*,     tij  Illustrations,     ivnio.  Cluln.i.oo 

Oiltt«m'»  EKseatials  of  Pathotofy,  A  Handboolc  fnr  Sitidcnts. 
47  tlJtl«tratiu(ifc.      i7m>i.  ClOih.t.OO 

VIrcbow'*  Poit<Mort«m  Bxarainallon*.    3d  Ed.   Ootli,  t.oo 

PHYSICAL  DIAGNOSIS. 

Fenwick.  Studeot'i  Guide  to  Pbyiical  Diagnoiia.  jrb 
Kditkon,     117  lUustniitons.     lamo,  Cloih.  >.»$ 

Tyion*>  Student'!  Haodbook  of  Pbyilcal  Dlagootlt.  Illut- 
tnted.     j9>)iio.  Ooih«  i.as 


PHYSIOLOGY. 


Fifth    Edition.    The  mou  Popular  Stu- 

r.R.C.S.,   Profeaaor  of 

Physiology   in   Ring'i   College^   Lan<!on.      Small  Octavo.      tjI 

carefully    printed     lUiiktniloiu,        Wilb    a    Full 

3.00;  LcaiKer,  ^.$0 

Brubaker'a  CoRipcnd  of  Phyaiolopy.  inu»iraied.  Siaih 
Edition.  C'lnth,  1.00  ;    Interleaved  for  Notes,  «.ji5 

Klrke'a  Phyfliolory.  New  tjih  Ed,  ThnroM,ihSy  Rfvi  e.^  ind 
Enlarged.     ^1  tUu^iraUoni,  some  of  ^^  I 


Veo'a  Phyaiolojy. 
dents"  Book.     By  Gerald   F    Yeo,  m.d. 
ysioloay   in 

Slices. 
lo«tary  artd  Indea.    Se*' fimgv  j,  Quth, 


Laadoia' Human  Phymlolofy.    IncJud  i,, :  ^^  *.  _  : 

•Dep'ical  Aiuilocny,  and  with  special  refcreoc*  19  Tritcucal  ^edt<- 
Fourth  Edition.    Tianalated  and  Edited  by  Prof.  Stirling. 
B4S  tlUutra lions.  Ooch,  7.00;  Lea^ter,  8.00 

"  With  this  Texi-book  ai  bb  o»maaaiid«  »o  Mudeat  could  fUl  la 

hb  eaaininatiioti." — LaiteH. 

8*aderaon'a  Phyaloloflcal  Laboratory.    Beiof  Practical  Ea* 
erdsa  for  the  Student.     3^  lllustrationj.     fivo.  Cloth,  3.00 


PRACTICE. 

Taylor,    Practir*'  f^^    M^-n.-inj. 
Taylor,  M  D. 
Hospital,  Lo 

dren,  and   E*.. .,    ... ..i-  ..  ..    ;  ,.. , 

Chemistry,  University  of  London.  OoLti,  4.00;  Lcailieir,  v^Jo 

tm"  St  p^wi  §4  mud  ///«r  H»i  t/  fQwi^'  Cinmpmdt  f 
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SURGERY  AND   BANDAGING. 

Moullin*!  Surgery,  joo  lUiutraiiona  (tome  colored),  soo  of 
which  aj-e  ohginji.  Clotb,  net  7.00  ,  Leather,  net  Z,oo 

Jacobsoo.  Operations  in  Surgery.  A  Systematic  Hsuidbook 
for  PhyticUktu,  Studcnu ,  knU  Hucpilal  Surgeons,  By  W.  H.  A, 
jACobson.  ■  A.  Qxan,.  p.ii.c.s.  En^. ;  Am*1  Surgeon  Guy'n  Ho*- 
piial ;  Surgeon  ai  Royal  Ko«piUtl  for  Children  and  Women^  etc* 
199  1Ui£itr»tioi>«.     loo^pjtgea.    Sro.      CJolh,  5.00;  Leather,  6.00 

Ninth  Edition.     149 
lUiumiionft.     ^  FormuiflEi  And  Diet  Lists,  Cloth,  a.oo 


Keath'a  Minor  Surgery,  and  Bandafing. 
^  FormulB  And  Diet  Lists, 

Horwits'a    Compend    of    Surgery.    Minor    Surgery   and 

Bandaging,    Amputiilioru.,    Knicturo,    Disiijcuioas   Surgical 

DbieucK.  ami  the  I  Jieit  Antitcptic  Rule*,  etc.*  with  DiflTercniial 

Diagno&is  and  TreAiment,     By  Okyills  Hokwttx,  a.^.,  »i.d.« 

DemonstrsLtOf  of  Surgery ,  Jefferson  Medical  Colleje,    4lh  editton, 

EoUrged  and  Rearruiged.     136   lUiutrstioos   and   B4  Forniulit. 

limo.        Goth,  t,op;  Tnterieaved  for  the  addition  of  Notd,  t  35 

V*The  new  Secuan  on  HanH^eing  and  Surgical  Dressing*  coo- 

tiats  of  33  Pages  and  41   IlU»*trarion4.     Every  B<ind«i^e  of  aay 

importance  is  Agured.     Thi«,  with   the  Section  on  Ligation  ol 

Arteries^  forms  an  ample  Tett-book  for  the  Surgical  Laboratory. 

Wfttsham.  Manual  of  Practical  Surgery.  Third  Edition. 
Bv  Wm.  1.  WiiLSMAM.  M,D..  w  K  c  s  .  Aji*i-  Surg,  lo,  and  I>ein. 
of  Practical  Surg.  in.  St.  Barlholomew'i  Hofpital:  Surgeon  to 
Htttapotitaia  Free  Hoepiul,  Londom.  With  >t3  Engravingi. 
Sw/tigwM.  OoOl,3.oo:  Leather,  3.50 

URINE,  URINARY   ORGANS.  ETC. 

Holland.  The  Urine,  and  Comonon  Foliona  u»d  The 
Milk.  Chemical  and  Microscopical,  for  Laboratory  Utc.  lUus^ 
Irated.     Fourth  Edition,     tamo.     Interleaved.  Cioth,  J.oe 

Ralfe.  Kidney  Diaeasci  and  Urinary  Dervngemenis.  41  Ulus- 
iratioM.     t«mo.    5:ft  pages.  Qoth,  a.jrs 

Marahall  and  Smith.  On  the  Urine.  The  ChcmicaJ  Analy»ii  ol 
Che  Urine.  By  John  Marihuli,  11. o,,  Chemical  Laboratory,  Univ, 
of  Pcnna  ;  and  Prof.  E.  F.  Smith,  rn.o.  Col.  Plate*.   Cloth,  i.oo 

Memmlnger.    DIagnosift  by  the  Urine.    lUustraied. 

aoih.  1.00 

Tyaoo.  On  the  Urine.  A  Practical  Guide  to  the  Examination 
of  Urine.  With  Colored  Plates  and  Wood  Engravings.  7th  Ed. 
Enlarged,    lamo.  Goth^  i.jo 

Van  HQya,  Urine  Aaalyaln.    IIIui.  Clotb,e.M 

VENEREAL  DISEASES. 

Hill  ftad  Cooper.  Student's  Manual  of  Venereal  Diaeaaea, 
wttfa  Formula.    Fotmh  Edition,    umo.  Cloth^  i««e 

g9>  St€  f*{*t  t4  tfdrf  IS  f*r  lut  */  /  Quit-Cmm^'^mds  f 


PQUIZ-COMPENDS? 

The  Best  Compends  for  Students*  Use 
in  the  Quiz  Class,  and  when  Pre- 
paring for  Examinations. 

Compiifti  m  tnt'ariiaH<t  wiiA  the  laUstUatkings  of  promi^^ 
nent  Lfcturers  and  the  most  papular  Text-books. 

TllCf  form  a  most  complete,  practical,  and  exhaustive 
iet  of  nliiDuals,  coutaining  taformaiion  iKiwhere  else  co1« 
Icctcd  in  such  a  condensed,  practical  shape.  Thorough!/ 
up  lo  the  times  in  every  respect,  containing  mAny  new 
pre^cnptions  and  formaUv,  and  over  two  hundred  and 
ti&y  illustratiDns,  many  of  whkh  have  l>eea  drawn  «id 
engraved  specJAlly  for  this  scries.  The  authors  have  had 
larjre  experience  as  quiz-masiers  and  attaches  of  colleges, 
with  exceptional  opjKjrtUQilies  for  noting  the  most  recent 
advances  and  methods. 

Cloth,  each  $t.oo.  Interleaved  for  Note*,  $1.25. 
No.  I.  HUMAN  ANATOMY,  "  Baaed  upon  Gray."  Fifth 
Enlarged  Edition,  including  Viscera]  Anatomy,  rorcnerly 
pul>}iBhed  separately.  10  Lithograph  Plates,  New 
Tables,  and  tiy  other  Illustrations.  ^y  Sawubl  O^  L, 
PoTTBR.  M  A.,  !€.»,,  M  itc.p.  ^\jbv»\.).  Uie  A  A,  Surgcon  U.  S. 
Army,  Proressot  of  Pnctice,  Cooper  Medicail  College,  San  Fn^n- 
ciico. 
Nos.  3  and  3.  PRACTICE  OP  MEDtCINE,  Fourth  SdJ- 
tion.     By   pA'^i  "  '  trator  of  ClinicJLl 

Metlioine  in  Jc!T  *a.  lnlwot>arts^ 

Pakt  I.— C"iri  :'.-'.-cnt.  Diseases 

of  the  Stoni  ***  Liwer, 

Kidney*,*.:  -c*,  cic 

PAKt   Tl  -ling  Vhy- 

steal    !'  •-iicul.ilary  h!>'itcm,  and  Ncrvoui  by»tcm;    Di»- 

esM--  ,  etc. 

*_ '  ...iiL'^i    i':in  lir-  r^^'^ril.*ii  a*.  .1   full  v«-(    rA    nr>t>>-v    MpQ^ 

the    I'  -oOft. 

Cau^' 

diico.:,^.  ^.-,  --.:.....„„  ^  .-..   „:  ^. — , 

lished. 

No.   4.     PHYSIOLOGY,    IndudlnK 

Edition.    Uy  Alhuht  P,  BitttiiAicaM,  u.n. 

Penn'A  CoUece  of  Dental  Surgery;   Demoiutraior  of  Physiology 

In  Icifcrson  Medical  CoU^e,  Phibdclphla.    Revised,  Enlargedj, 

wiin  new  Illu&trAiions. 
Mo.  S'    OBSTETRICS.    Illustrated.    Pcurth  Edition.    By 

HsNkV  G.  Lahdis,  m.d  ,  Prof,  of  Uh*tetric»  rnid  D(*ca4e»  of 

Women  in  Starling  Medical  College,  Columbus,  O.      Rt 

Kdltinii.     New  lUutmtions. 


Sixth 


Bmbryolotfy, 

Prcit'.  of  Physiology, 


BLAKISTON'S  ?  OUIZ-COMPENDS  ? 


No.  6.  MATERIA  MBDTCA.  THERAPEUTICS,  AND 
PRESCRIPTION  WRITING.  Fif\h  Revised  Editioa. 
Wiih  ci.pircMl  Reference  tn  thr  f hy'.i'-'li>cicnl  A«,(m-m  of  I'nitf*. 
and  a  complete  artu'k  'ni    "  si   WriljmL;.     Bii>e*J  on  me 
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